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thDoutnern By PAUL O. HARDING
Assistant State Highway Engineer

Progress Report on

Los Angeles Highways

)hokii,y after the termination of

V'orld War II the California State

.egislature under the Collier-Burns

Tighway Act provided financing per-

litting a serious start on the correc-

ion of the accumulated deficiencies

pon the California State Highway
\stem. One of the most important

hases of this effort involved the con-

truction of metropolitan freeways,

irior progress on which in District

,'II including Los Angeles, Ventura

nd Orange Counties, has been re-

lorted from time to time. The last

eession of the Legislature provided

urther funds to accelerate this pro-

tram of work, the results of which in

:.\pcditing progress after such a short

apse of time may not be readily ap-

Kircnt to many citizens of the State.

These added funds, however, are hav-

ng a definite effect upon the progress

)f the freewa\- program, the impact

)f which \\ ill be gradual but positive.

ADVANCED RIGHTS OF WAY

The 1952 Session of the Legislature

'or the first time provided funds ear-

narked for advance acquisition of

•ights of wa\- on freeway routes in

the path of imminent residential, com-

ncrcial or industrial property devel-

)pment. The last session of the Leg-

slature increased these funds and

converted them into a revolving fund

reimbursible from regular high\\"ay

users funds at such time as future con-

struction upon such freeways is pos-

sible. Here again progress on this

phase of endeavor may not be imme-
diately apparent but the benefits both

in the saving of many millions of dol-

ars of future funds and in the expe-

diting of the over-all metropolitan

freeway program is all on the positive

side of the ledger.

At the end of the war and for many
years prior thereto, the state gasoline

Freeways

PAUL O. HARDING

tax \\'as 3 cents per gallon, of which

I % cents was available for state high-

ways. The Collier-Burns Highway
Act of 1947 increased the gas tax to

4'; cents per gallon and supplemented

this by other motor vehicle fees,

which, however, were more than off-

set bv a 2-cent-per-gallon allocation

to cities and counties for roads and

streets olT the highway s\-stem. The
1953 Legislature increased the state

gasoline tax to 6 cents per gallon, also

increasing supplemental taxes in pro-

portion, but made this increase effec-

tive for only two years, after which

both the gas tax and supplemental fees

are to be decreased to the 5
'/z -cent

equivalent. The 1952 Legislature had

provided $10,000,000 for advance

rights of wav, which was converted

into a revolving fund and increased to

130,000,000 at the 1953 Session of the

Legislature.

TECHNOLOGY

LOS ANGELES AREA

In the metropolitan Los Angeles

area those freeways of the system pro-

viding the greatest traffic service arc,

naturally, those which lie through the

most densely settled areas where the

right-of-way problem is extremely

acute and may entail 60 percent or

more of the total cost of the project.

Planning for such freeways must be

on the basis of providing sufficient

right-of-way funds to permit con-

struction for traffic relief at the earli-

est possible date. The immediate ef-

fect, therefore, of the additional funds

allocated to this important metropoli-

tan area in the 1953-54 Fiscal Year

was an allocation of some 56 percent

of the total District VII budget for

rights of way involving the acquisi-

tion of an estimated 3,600 parcels.

Work on this acquisition, upon A\hich

construction will largely follow in the

1954-55 Fiscal Year, has been pro-

gressing most satisfactorily.

Our policy has always been to clear

acquired right of way immediately

ahead of construction, so that work

upon this heavy right-of-way program

is not readily apparent to the public.

Next year much more tangible evi-

dence will be presented in the form of

construction accomplishment. Previ-

ous right-of-way acquisition, how-

ever, permitted some acceleration of

construction in the present year, al-

though most projects now being com-

pleted and opened for travel are

largely the result of the original Col-

lier-Burns financing.

FULL FREEWAYS

Within the Los Angeles metropoli-

tan area the freeways are being devel-

oped on a full freeway basis with all

conflict of cross traffic eliminated by

grade separation bridges, and all in-
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gress and egress rights of atiutting

properties along the freeway com-
pletely eliminated. Other District \'II

freeways in outlsing rural or semi-

rural areas are, technically speaking,

expressways. The rights of way are

obtained largely on a freeway basis.

The access is definitely controlled.

1 he first construction is on a stage

basis as a four-lane divided highway
with channelized and signalized inter-

sections at grade provided for cross-

traffic artcrials. The plan is that at

some later date when funds arc avail-

able and traffic demands so warrant
that grade separation bridges will be
built in place of the highway inter-

sections at grade.

The accompanying map and tabula-

tion showing status of District VII freeway

projects indicate in a general way the

progress that has been made. To dote of

January 1, 1954, a total of 133 miles of

freeways and expressways have been

completed in District VII and 40 miles

ore under construction. The total sum io

date that has been expended for com-

pleted freeways, freeways in progress

and right-of-way acquisition therefor is

$259,000,000. The budget for the 1954-

55 Fiscal Year recently adopted by the

California Highway Commission allocates

a total of $63,000,000 for expenditure

upon District VII freeways. Thus, the total

expended and obligated for District VII

freeways is now $322,000,000.

Hricf description of the status of

each of the District \'II freeway proj-

ects follows:

Hollywood Freeway

Full\ financed and completed, ex-

cept for one mile now- under con-

struction, is the entire 10-milc length

of the Hollywood Treewav between

Spring Street in the Los Angeles Ci\ k

Center and \'ineland .Xvciuic in the

San Fernando \'alley. (Construction

under contract is in progress between

Highland .Axcnue and Hollywood
Boulevard by the Bongiovanni Con-
struction Compan\' with estimated

completion of pavement during April,

1^54. The exact date depends upon

California Highways



Loo/ting northwesterly along Santa Ana Freeway, showing Grand Avenue Undercrossing in foreground; Linco'n

Avenue Overcrosstng and Santa Fe Railroad grade separation shown center left

and Public Works



LooJcing southeasterly along grading operations for Golden State Freeway in We/don Can/on. Son Fernando

reservoirs skirted by Sepulveda Boulevard shown in background.

California Highways



Looting westerly along the Santa Ana Canyon Freeway, showiny in foreground /unction with Yorfaa Boulevard. Santa Ana River in background.

and Public Works



Looting westerly along completed section of Venfuro freeway through conmunity of Agouro. Old stole /rrghwoy now used os local road on left.

the uncertain weather conditions pre-

vailing at this time of year. Total cost

of the conipleteiy financed Holly-

wood Frcewav including certain de-

ferred right of \va>- costs is |55,00(),-

OOO. Traffic count is 125,000 vehicles

per day.

The total length of this freeway

from Spring Street in I-os Angeles to

Browning Avenue south of Tustin in

Orange Count>- is 35.0 miles and to

date $51,000,000 has been expended

for right-of-way acquisition and con-

struction. iMuch of this freeway in

Orange County is a limited access cx-

California Highways



Looking northwesterly along cotvpleted Santa Ana Freeway, showing in foreground mixmasfer interchange,

with Atlantic Boulevard and Un/on Pacific Railroad being carried over the freeway

pressw a\- \\ ith the grade intersections

of cross-traffic arterials channelized
and signalized. Fourteen miles of con-
tinuous full freeway are now open to

public traffic on the Santa Ana Free-

way between Spring Street in the Los
Angeles Civic Center and Pioneer

Boulevard in the Nor\\"alk area.

The next section of the Santa Ana
Freeway to be completed and opened
to public traffic will be the additional

t\\o-miIe length from Pioneer Boule-

and Public Works



Looking northwesterly along completed Santa Ana Freeway, showing Lakewood cloverleaf traffic interchange in foreground

vard to RosCLTans x*\\"cnuc. It is antici-

pated that this will he opened in Oc-
tolicr, 1954.

In the 1954-55 hmiget passeti i>\ the

State Highua\' C^onimission at its

meeting in Sacramento on November
19, 1953, there is an item of |2,450,000

for widening the existing bridge on
the Santa Ana Freeway on Aliso

Street o\cr the Los Angeles River an

additional 42 feet and more, as neces-

sary, to provide for an cigiit-Ianc frec-

\\:\y with central di\iding strip and

with on and off ramps where required.

Also in this 1954-55 budget is an item

of 11,534,000 to build grade separa-

tion structures at signali/cd intciscc-

tions of cross-traffic arterials between

Rosecrans Avenue and the Orange
Oninty line. Another item in tliis

budget provides |3,82K,000 for free-

w a\ construction of portions betu ccn

Broadway in Santa Ana and the

Orange County-Los Angeles (^ountx-

line. Traffic count on the completed

Santa Ana Freeway in the City of 1 ,os

Angeles is presentl\- 68,000 vehicles

per day.

Arroyo Seco Freeway

Completed and opened to all ti'affic

throughout entire length ot eight

miles from the four-level traffic inter-

change structure in Los Angeles tr

Glenarm Street in Pasadena. Connec-

tion \\ irh four-level traffic interchange

8 California Highv/ayi



tooting southerly along Harbor Fieeway. four-level traffic interchange shown in center foreground.

Structure was made on September 22,

1953. On that date for the first time

all levels of this unique traffic inter-

change structure, and all connecting

roadways, were put into operation.

The total cost of the Arroyo Seco

Freeway is 111,000,000. A recent traf-

fic check in a peak evening hour

(4.15-5.15 p.m.) indicated that the Ar-
royo Seco Freeway through the four-

lane outbound tunnels carries 8,006

vehicles \\hich is in excess of 2,000

vehicles per lane per hour. This is the

accepted basic or theoretical maxi-

mum capacity per lane under ideal

conditions.

Ramona Freeway

The total length between the junc-

tion with the Santa Ana Freeway at

the Aliso Street Bridge over the Los

Angeles River to the San Bernardino

Count)- line is 31.4 miles. The Ramona
Freeway is now completed from the

junction \\ ith the Santa Ana Freeway

in Los Angeles easterly to San Ga-
briel Boulevard in Alhambra, a dis-

tance of 8.5 miles. It is expected that

the additional mile to connect the Ra-

mona Freeway with Rosemead Boule-

vard providing a total of 10 miles of

completed Ramona Free\\ ay A\ill be

ready to open to traffic earl\' in Feb-

ruary, 1954. Also under construction

on the Ramona Freeway in District

\'II is the 6.3-mile length through the

Cities of Pomona and Claremont from

and Public Works



Looliing noriheosierly from above Hollywood business district, showing completed Hollywood Freeway from Cahuenga Boulevard on left to Cower Street on right.

Long viaduct in center carries Hollywood Freeway over Argyle Avenue and Franklin Avenue.

San Diiiias to the San ikiiiaidino

Count\' line. I he scheduled date for

completion of this construction is Jan-

uary, 1955.

Including completed freeway con-

tracts untler construction and right-

of-way accjuisition there has been ex-

pended on the Ramona Freeway $30,-

000,000. In the i)udget for the l'954-55

liscal ^ ear there arc two items ff)r

continuing construction through the

(!ir\- of I:"l Alonte extending from

Rosemead Boulevard, a distance of 7.3

miles, to Puente Avenue. The total

allocation for these two items is $13,-

()^ {),()()(). Traffic count on the Ramona
I'rccway near the I.os Angeles end is

52,000 vehicles per da\'.

Harbor Freeway

The Harbor I'rccway from the in-

tersection with the four-le\el traffic

interchange structure near the Los

Angeles Ci\ ic Center to Battcr\' Street

in the San Pedro area is 22.8 miles in

length. Of this amount only 0.6 of a

mile has been fully coiupleted al-

though southbound traffic is exiting at

Sixth Street and at Wilshire Boule-

vard, while northbound traffic is now
entering this freeway at Fifth Street

and Third Street. It is expccteti that a

total of one and one-half miles will

10 California Highways



Looking northerly a'ong Arroyo Seco, showing old Colorado Street Bridge and new Colorado Freeway Bridge, with Rose Bowl at center left

be completed and opened to traffic as

far south as Olympic Boulevard by
April 15, 1954. Completion between
Olympic Boulevard and 23d Street at

Flower Street is anticipated for De-
cember, 1954. To date there has been
spent or obligated for right-of-way

acquisition and construction on the

Harbor Freeway the sum of 142,000,-

000. It is anticipated that early in 1954,

financed from an allocation in the

1953-54 budget of 13,660,000, a con-

tract \\ill be advertised and a\\arded

for continuing construction on the

Harbor Free\\"ay southerly from 23d

Street to 42d Street. In the construc-

tion budget for the 1954-55 Fiscal

Year there is an item of 14,650,000 for

three miles of construction at the

southerly- end of the Harbor Freeway
from just northerly of Pacific Coast

Highway (Route 60) to Battery Street

in the San Pedro area. Nearly all of

the required right of way for this

project has been obtained. It is ex-

pected that this contract will be ad-

vertised and work under way early

this summer.

Golden State Freeway

On the portion of the Golden State

Freewa\' known as the "Ridge Route"

betA\'een Tunnel Station and the Kern
County line, 45.2 miles has been con-

verted to a four-lane divided express-

way. The total cost of this recon-

and Public Works n



struction, completed Februarw 1953,

was $13,500,000. Under construction

also on the Golden State Freeway

southeriy of Tunnel Statif)n to provide

junction with State Highway Routes

23, 157 and 158 is the construction b>

Griffith Company, contractors, of 3.0

miles of freeway w ith a contract allot-

ment of S3, 300^000. This is scheduled

for completion June 15, 1955. This

consu-uction is reported in detail b\-

Resident Engineer Robert H. Butler

elsewhere in this issue of Califor/iia

High-ii-nys and Public U'o;l'.f.

Ventura Freeway

The \'cntura Frccw ay from \'ine-

land Avenue in the San Fernando \'al-

le\- to tlie Santa Barbara County line

is 61 miles in length. Of this mileage,

2 2.9 miles have been converted at a

UPPER—Looking northerly along Harbor Freeway

construcfion in progress from Third Street south-

erly; bridge in foreground carries Venice Boule-

vard under the freeway. Downtown Los Angeles

business district shown center right; City of Pasa-

dena shown in bocfeground

LOWER—Ramona Freeway looking northeast, show-

ing cloverleaf traffic interchange af Atlantic Boule-

vard

12 California Highways



cost of $1 1, ()()(),()()() to four-hiiu- iii-

vided liigliwin- or c\prcss\\a\ wiili

limitcii ;irul controlled ncccss. I'lii.s

completed coiistiuction i.s nil westerly

of the west cit>' limits of Los Angeles

at ('nlnhnsns. XS'itliin the ("it\- of Los

Angeles, the State 1 lighway C'ommis-

sion has adopted a freeway resolution

covering 10 miles of the X'entura

Freeway from Calahasas to Sepulveda

Boulevani.

Santa Ana Canyon Freeway

From Xew port Beach to the River-

side Count)' line is a distance of 26

miles. Of this distance, a length of

12.9 miles in the Santa Ana Canyon
has been completed as a limited access

expressway at a cost of approximately

S5,0()0,00()'. On October 2, 1953, t\vo

miles of this free^\'a\• at the southerly

end through the City of Costa Mesa

was completed, also on an expressway

basis. The total cost of the construc-

tion through Costa .Mesa was 1800,000.

This latter construction was reported

by Resident Engineer J. L. Needham
in the November-December, 1953, is-

sue of Ciilifoniin Highzvays and Public

Works magazine starting on page 44.

Sepulveda Freeway

On the Sepulveda Freeway between

Venice Boulevard and the Long Beach

Freeway, a distance of 33 miles, |5,-

000,000 has been spent to date for

right-of-way acquisition at critical lo-

cations in order to acquire rights of

way in advance of major improve-

ments to private property where de-

lay would have made future right-of-

way acquisition very costlv. The first

unit of construction on this freeway,

between Waterford Street and Casi-

ano Road, will be financed from the

allocation of $800,000 in the 1954-1955

budget made by the State Highway
Commission at its November 19, 1953,

meeting in Sacramento, for construc-

tion. An important item in this pro-

posed construction is a grade separa-

tion bridge at crossing with Sunset

Boulevard.

The State High^\-ay Commission has

adopted a freeway resolution extend-

ing the Sepulveda Freeway for an ad-

ditional 39.5 miles into Orange County
to a junction with Route 2 near El

Toro.

STATUS OF DISTRICT VII FREEWAY PROJECTS
January 1, 1954



Aerial view looking northeasterly, showing Harbor Freeway from Seventh Street, foreground right, to Third

Street, center left. Los Angeles City Halt and Civic Center buildings, center background.

Freew ay \\ cstcrly from Patrician Way
to F'agle \'ista Drive in the Eagle

Rock area, for wliich tlic allocation is

$1,320,000.

Long Beach Freeway (Los Angeles
River Freeway)

The total length of the Long Beacii

Freeway from Pacific Coast Highway
(Route 60) in I-ong Beacii to Hun-
tington I)ri\c approaching tiie Cit\' of

Alhambra is 21.8 miles. As of the pres-

ent time, 2.S miles have been com-
pleted from Pacific Coast Highway
northerly' to 223d Street. A length of

5.3 miles is now under construction

between 223d Street and the crossing

w ith Atlantic Boulevard east of Comp-
ton. Also under construction in the

East Los Angeles area are two rail-

road grade separation bridges to carry

the Long Beach Freeway over the

Santa Fe Railroad Freight Yards and

the Union Pacific Railroad Freight

Yards. Both of these structures are

about one-fourth mile long and the

construction cost of these two is $2,-

660,000. To date there has been spent

on the Long Beach Freeway for right-

of-way acquisitif)n and construction

821,000,000. There are two construc-

tion items in the budget for the 19.>4-

1955 Fiscal Year. One item is in the

amount of $965,000 for construction

between Sheila Street and Leonis >

Street, and the other item is for

bridges and connecting roadw^a\s ox cr

the Santa Ana Freeway between

Noakes Street and Verona Street in

the amount of $3,085,000.

Foothill Freeway

The first unit of construction on

the Foothill Freeway from Hampton
Road in the Flintridge area to Mon-
tana Street in Pasadena is now adver-

tised with bids to be received Febru-

ary 4, 1954. The item in the 1953-54

budget for this work is $2,722,000.

14 California Highways



looking northeasterly, showing four-level traffic interchange in center of photograph; Hollywood Freeway enlending from center left to upper right, and Harbor

Freeway and Arroyo Seco Freeway extending from lower right to upper left

CONCLUSION

The acconipan\-ing photographs and

map portray more concretely the

progress on certain sections of the

above described freeways. They can-

not, however, indicate the extensive

right-of-way acquisition being made
considerably in advance of future

consideration. Nor can they indicate

the benefits of the advance right-of-

\\ay acquisition program, which rep-

resents an entirely separate effort than

our regular program of work. Since

this advance money for right-of-way

acquisition first became available,

the State Highway Commission has

adopted 138 miles of freeway routes

in District VII which would have

been impossible to adopt \\ithout this

protective procedure. At long last the

State Division of Highways can step

out ahead and make real progress in

coordinating its future freeway pro-

gram with the over-all community

planning of local city and county

planning agencies.

Any over-all program of metropol-

itan freeway progress affects the lives

of so many of the citizens of the com-

munitv that even a regular or imme-

and Public Works 15



diate program requires the most care-

ful planning of each step of tlie

procedure. These steps must follow in

orderly sequence to provide an ac-

complished result. Operations of any

step of procedure cannot he tvu'ncd

on and off like a water faucet. .\n\'

such large undertaking requires time

to organize and gain momentum, and

cannot he suddenly stopped \\ ithout

serious consequences to the comnui-

nit\'. We have well started the

momentum of achievement made
possible !)> tlie additional funds pro-

vided b_\" the Legislature at its last

session. In view of the urgent traffic

needs of all sections of this metro-

politan area, it is hoped we will be

able to retain the momentum so

gained.

Looking norlherly along Long Beach Freeway ad-

joining the Los Angeles River. The bridges in order

are Anaheim Street, PaciTic Coast Highway, Willow

Street, and 223d Street. >.

Looking northwesterly along Hollywood Freeway,

showing Hollywood business district, center left;

bridge at left carries freeway over Govver Street,

the long viaduct in center carries freeway over

Argyle Avenue and Franklin Avenue. San Fer-

nando Valley is shown in the background.

I

GOAL OF SAFER SCHOOL
CROSSINGS

A booklet designed to enhance

cooperative efforts toward the goal

of safer school crossings has been

published by the Division of High-

ways Traffic Department.

It is entitled "School Crossing Pro-

tection—Signs, Signals and Devices,"

and brings together for easy refer-

ence the basic laws and regulations.

Subjects covered in the booklet

include school safety patrols, adult

guards, standard signs (illustrated in

color) and flashing ncHow lights,

both permanent and portable.

Copies of the booklet are being-

made a\ailable to school administra-j

tors, and upon recjuest to public!

officials and to individuals and organi

zations concerned with the safet\- of

school children in traffic.

16

ICE ON BRIDGES

AX'inter drivers arc warned by the

('alitornia State Automobile Asso-

ciation to be wary when crossing

bridges. Icy spots form more quickly^

on bridges than elsewhere. '

California Highways



Tulare Bypass Traffic Congestion Through City

Eliminated by Freeway

By ROY F. JOHNSON, District Construction Engineer

O,I'imm; of the freeway around tlie

City of 1 uliire, extending from Tu-
lare Airport on the south to the Tagus
Ranch on the north, was accom-
plished with appropriate ceremonies

at 2 p.m., on December 11, 1953.

This completes the first section of

full freeway constructed in District

\'I and will eliminate the bottleneck

gomgcaused by through traffic

through Tulare.

The ribbon cutting was attended

by many local citizens, officials of the

Chamber of Commerce of the City
of Tulare, \\ ith the ribbon being held

by District Engineer E. T. Scott and
Supervisor Halver Haddock and being
severed bv Golda \^oorhees and Bar-

bara Gilbert, students of Tulare High
School.

Stage Construction

Improvement was accomplished as

stage construction under four con-
tracts as follows:

(1) Contract 51-6\'C5,F, United Con-
crete Pipe Corporation, Baldwin Park,
California, Contractor.

This aerial view shows ihe Tulare By-pass Freeway

^

•*^*r^^t^ *MB..-

V
4i

i
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(2> Contract 52-6\'C8-F, Gordon H. Ball.

San Ramon X'alley Land Co., and
Trewhitt, Shields and Fisher, Fresno,

California, Contractor.

(3) Contract 55-6\'C10-F, Guy F. .Atkin-

son, San Francisco, California, Con-
tractor.

(4) Contract 53-6VCU, Howard Electric

Co., Gilroy, California, Contractor.

The first contract, which embraced
grading, installation of drainage facili-

ties, a grade separation at the inter-

section of US 99 and State Route 134,

and a grade separation at the A. T. &
S. F. R. R. about one-half mile north

of the Tulare city limit.

Separation Structures

The US 99-1.34 separation is com-
posed of two parallel structures, each

structure consisting of two spans

about 134 feet in total length, sup-

ported on a reinforced concrete bent

and reinforced concrete abutments.

These structures each provide a

clear roadwa\- width of 26 feet with

one five-foot sidewalk.

The railroad separation structure is

of steel plate girder construction, con-

sisting of t\\o spans, supported on a

CONSTRUCTION INDUSTRY
SADDENED

The Department of Public Works
was saddened by the sudden pass-

ing on November 25, 1953, of D. L.

Morrison, Project Manager for Guy
F. Atkinson Co., contractors on the

Tulare Freeway.

Mr. Morrison was well known to

construction personnel throughout

the State, having been closely asso-

ciated with highway construction

for many years.

reinforced concrete bent and rein-

forced concrete abutments.

This contract also included paving

Route 134 (Tulare-Lindsa}' High-
way) between Blackstone Avenue
and Lane Avenue.

Construction operations were well

advanced when the policy of con-

structing all projects on new align-

ment on US 99 to full freeway stand-

ards was adopted. This required a re-

vision of the plans of this contract,

eliminating certain portions of the

work and re\ising others to conform
to the proposed freewa\' plans.

The contract covering the afore-

mentioned work was approved on
November 30, 1950, and the com-
pleted first stage project was accepted

July 30, 1952.

Second Stage of Project

The second stage of this project

was authorized under contract 52-

6VC8-F and consisted of construct-

ing six overcrossing structures, grad-

ing and surfacing bridge approach
and other roads, and grading portions

of the freeway.

The Airport Overcrossing and

Tagus Overcrossing are reinforced

concrete box girder bridges, 230 feet

long, composed of three spans sup-

ported by reinforced concrete abut-

ments and bents with concrete pile

foundations. These bridges provide a

clear roadway width of 22 feet.

The Hospital Road Overcrossing

and Prospcrit\' A\eiiue Overcrossing

are of reinforced concrete box girder

construction, 110 feet 6 inches long,

each composed of two spans sup-

ported by reinforced concrete abut-

ments and a center bent, providing a

District Engineer E. T. Scott, left, and Supervisor Halver Haddock hold a ribbon, which is cut by Golda Voorhees, a Tulare High School driving student, as a
symbol of the opening of the Tulare Freeway. The other girl is Barbara Gilbert. Persons in the background include, from left, Harold Rainwater, Councilman Carl

Miller, Marvin Fulton, John Reed, Councilman Horry Erwin, Tom Hennion, Police Chief Virgil Kelly, Captain W, £. Riley, Harry Richmond. Phofo by C. Howell.
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2S-f()()t clear rondwny w idrli w irli

t\\ () 4-f()or sidewalks.

riic almrmcnrs and center l)enr on

tlie Hospital Koad structure are on

spread footings while concrete pile

foundations were utilized in the con-

struction of the Prosperity Avenue
Overcrossino-.

Cartinill Road Overcrossing is a re-

inforced concrete box girder bridge,

133 feet 2 inches long, composed of

two spans supported by reinforced

concrete abutments and a center bent

with concrete pile foundations, pro-

viding a clear roadway width of 2S

feet and one 4-f()ot sidewalk.

Drainage equipnient at Hospital

Road and US 99-134 separation con-

sist of clectricall\' operated pumps
which discharge into a ditch, two
miles long, with gravit\- discharge

into the main canal.

Drainage water at Prosperity Road
was pumped into a side ditch from
which it was pumped into the Ka-
weah Ditch.

This contract was approved Mav
.\ 1952, and the completed project

accepted August 31, 1953.

Third Stage of Construction

The third stage of this project con-
sisted of constructing portland ce-

ment concrete pavement on cement
treated base, with plant-mi.xed surface

shoulders, paving the Tagus and Tu-
lare Airport Overcrossings and vari-

ous ramps and outer highways with
plant-mixed surfacing.

The contract for this portion of the

work was approved March 16, 1953,

and was completed in December.
The final stage of this project con-

sists of furnishing and installing light-

ing facilities in 1 1 locations and illu-

minated signs at three locations along
the freeway alignment.

It is of interest to note that this will

be the first full freeway to be com-
pleted in District VI.

The major items of work required
for the entire project consisted of the
following:

548,000 cubic yards Roadway excavation

33,000 cubic yards Structure excavation

39,000,000 station yards Overhaul

280,000 cubic yards Imported earth materials

785,500 pounds Structural steel

11,000 cubic yards Portland cement concrete

(structures)

19 miles Fence

1,400,000 pounds Reinforcing steel

50,000 cubic yards Portland cement concrete

(pavement)

and Public Works

Channelization Reduces Accidents

By R. J. ISRAEL, Assistant Traffic Engineer

In I .'\c;coM PAN V iNc; "before -and

-

after" accident diagrams show the

fa\'oral)lc results obtained by channel-

ization of the Don Pacheco Wye, the

intersection of the Pacheco Pass High-
way with the state highway to Hol-

lister.

The "before" diagram shows a total

of 16 accidents at this location for the

3-year and 10-month period, from
January 1, 1947, to November 1, 1950.

Severity was extremely high; these 16

accidents involving 3 fatalities and 30

persons injured. The primary cause of

the accidents was that drivers, east-

bound on the Pacheco Pass Highway,
had no w av of knowing whether
the approaching westbound vehicles

would pass harmlessly to their left or

cut across in front to the Hollister

Connection. Although this condition

is typical at Y intersections, it was
more critical at this location due to

the sight restriction imposed by the

adjacent cut bank and the fact that the

direction of curx'ature masked a left-

turn arm signal.

The correction consisted of the con-

struction of a simple channelization,

as shown graphical!}- in the "after" ac-

cident diagram and the photograph.

Eastbound vehicles were brought to a

stop at sufficient distance from the

point of the Y to be able to observe

the choice of direction on the part of

westbound vehicles and proceed only
w hen it was safe to do so. Safety light-

ing was also placed as a part of the

impro\ement. Work was completed
on January 18, 1951.

S.CL.32B
• FATAL "VeM pa™
« NON-FATAL • PEO PATH
UPDO. — OUT OF CONTHOL
^PARKED -n* QVERTURNCO

rnA: restricfs syfit)

S.CL.saB

7b Oi/rou • FATAL —<- VEH. PATH
» NON-FATAL --- PED PATH
O POO- OUT OF CONTROL
o PARKED TIT OVERTURNED

In the after period, of almost three

years, from January 18, 1951, to

December 1, 1953, there have been

only four accidents at this intersec-

tion. Two were property damage only

accidents and the other two accidents

involved three persons injured.

The total cost of the channelization

and lighting at this location was

16,491. This improvement has proved

to be a sound investment in traffic

safety as evidenced by the marked re-

duction in the number and severity of

accidents.

The total cost of this completed

project will be about 82,817,076.

The work on this portion of the

"Golden State Highway" was initi-

ated under District Engineer E. T.

Scott, with C. F. Oliphant as resident

engineer in the early stages of con-

struction, being succeeded by R.

Windele, who was resident engineer

to completion of the work.

T. J. Dunn represented the Bridge

Department, being succeeded by
Walter Bedel.

Paul Wilcox and Harold Pope were

the representati\es of the United Con-
crete Pipe Corporation, William B.

Spencer and Wayne Haapala, and

Alvin Lee were in charge of opera-

tions on Contract 52-6VC8-F, D. L.

Morrison was project manager for

Guy F. Atkinson Company, and Fred

Leach was superintendent for How-
ard Electric Company.
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Motels and Freeways
By JOHN F. KELLY, Headquarters Right of Way Agent

It is axiomatic: to the motel industry

that no motor court can be a contin-

uing success unless it is well located.

It is also a gcneralh' accepted theory

that good location means a site on a

heavily traveled highway. It follows

that one of the great worries of the

motel operator is that the road system,

during a period of economic expan-

sion, will be continually improved

and many high\\ays which are major

arteries toda\- may be eliminated, by-

passed or become secondary routes,

thereby destroying the value of his

location. These fears undoubtedly are

responsible for the recurrence of

statements appearing from time to

time in motel trade magazines that

motels so affected will suffer a loss to

the motel operator of from 25 percent

to 50 percent * of his gross receipts.

Although considerable thought and

analysis goes into the locating of a

motel, no factual studies have been

prepared up to this time to determine

the actual economic effect of an ac-

cess-controlled highway upon the

motels immediately affected or within

the area of influence. The majority of

opinions and materia! published to

date on the effect of highway revi-

sion has lumped together all high-

ways, including freeways, and pub-

licized opinions applicable to neither.

Goal of Study

This stud\' pertains only to the ef-

fect of the freeway or the access-

controlled highway. For, if a bypass

of a community or the realignment

of a section of highway is built on a

conventional design and does not in-

corporate the control of access, it will

offer unlimited substitute locations for

all of the businesses, including motels

which formerly fronted on the super-

seded route. Nor, does this stud\' pur-

port to indicate the effects of the turn-

pike or toll road wherein highw a\'

merchandising is under the control of

the toll road authorit\- at designated

* See Tourist Court Journal, December, 1953.

points along the route. Therefore, the

goal of this economic study is not to

determine what might be anticipated,

but w hat has actuali\- happened, eco-

nomically to the motels adjacent to a

freewav, with restricted access, and

motels which have been bypassed by
a freeway.

What Survey Shows

The economic studies previously

made on the other types of roadside

merchandising, such as service sta-

tions and cafes, have definitely shown
that there is no direct relationship be-

tween the volume of traffic and gross

business returns.

This study will show, through the

facts obtained from a state-wide motel

survey, that a successful motel busi-

ness is not dependent upf)n just one,

but a number of factors. The type of

highway in front of a motel is one of

several factors influencing the success

or failure of motel business. The rec-

ords of motels throughout the State

have conclusively shown that such

factors as management, age, appear-

ance, and location can have a greater

influence than the type of highway.

This study will also show that with

all factors equal, there are motels lo-

cated on access-controlled highways

in California which are more success-

ful than comparable motels located

on conventional highways.

Influence of Highway

As the study progressed, it became evi-

dent that a motel sife can be directly in-

fluenced by the highway, but the general

locafion for that site is not influenced by

the highway. The selection of a location

is made by the motel owner. If his selec-

tion is one of those locations in the State

that has become a destination point and

a popular place to stop, he has at least

located his motel in an area where there

are potential customers. The highway may

influence individual sites in the area of

his selection but will not change the area

as a destination point.

The motel industr\- is one of the

primar\' types of roadside business

and should be highway conscious. It

is not unusual that motel ow ncrs con-

sider the highwa\- the all-important

factor which spells success or failure

for a motel. Because this feeling exists

among many motel owners, thc\' are

going to view any change in the high-

way system in the vicinity of their

motel with skepticism. They are justi-

fied in feeling this way until facts are

developed to prove exactK" w hat eco-

nomic effect the access-controllcnl

highway has upon the motel industi y
in California.

The Division of Highwa\s' policx

is and has always been to provide the

people with the best highway system

possible, but not at an excessive cost

to one of the large industries in the

State which provide services to the

highwa\- motorist.

BASIS OF STUDY

The source of factual information

in this study came directl\' from the

motel owners. Every motel located on

an access-controlled highwa\- except

those w hich had been located on this

t\pc of highw a\- for an insufficient

period of time to provide adei]uate

records was contacted and requested

to provide information from their rec-

ords to make this factual study. The
stud)- also included morels along high-

way routes which had been super-

seded b\- a new highway, and motels

located on conventional highwa\s.

There arc so man\' motels in this lat-

ter categor>- that the survey was lim-

ited to those motels on conventional

highways located in the vicinity

of access-controlled highwa\s. These

motels, because of their location, form

an ideal group for direct comparison.

A very high percentage of the mo-

tels contacted were cooperative in

furnishing all infonuation requested.

This meant revealing confidential in-

come figures directly from their rec-

ords. .AH of these motels were in-
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eluded in rlic study, except those

w liich reported incomplete or indefi-

nite returns. As ;i protection to the in-

di\ idu:il motels, the income figures are

reported in the study as percentages

and an\- reference to actual receipts is

through group or average figures.

Personal Contact Necessary

.Although the personal contact

method of obtaining facts for this

study retjuired considerable time, it

was the onl\- accurate means of ob-
taining correct gro.ss income figures.

Pre\ious economic studies of other

t\'pes of roadside merchandising could

be made \\ ithout a lengthy sur\e\- be-

cause of the available source of factual

information through the State Board
of Equalization. These businesses are

required to report their gross in-

come for the purpose of paying state

sales tax.

The anahsis in this stud\' has not
followed the familiar pattern of mak-
ing a comparison before and after

highway construction. Since World
AA'ar II, the construction of access-

controlled highways has become a

continuous building program taking

place at various locations throughout
the State. During this same period of
time, a large number of new motels
have been constructed in California.

Unit of Measurement

Because of the state-wide charac-
ter of this study, the variations are of

such an extent that it was necessary to

develop a unit of measurement which
would be applicable to all motels. The
only place where direct comparisons
could be made were in those areas

where stage construction created a

situation w hereby some motels were
facing a freeway and others were still

on a conventional highway within the
immediate area. In this case, all other
economic factors are equally applica-
ble to all motels, the only difference
being the t\pe of highway frontage.

One of the most commonly used
methods of classifying morel business
has been the use of the occupancy
factor. This system has merit in pro-
viding a guide to motel activity, but
it does not furnish the authentic data
required for making a factual study.
The state-wide survey of motels re-
vealed that a surprisingly small num-

ber of motel owners keep an accurate

record of occupancw This is uniler-

standable because those motel owners
evidently realize that the income rec-

ord which they keep for taxation pur-

poses is their most accurate business

guide. So many motel owners, and
justifiably so, reduce their rental rates

—sometimes quite drastically—in order
to increase the occupancy of their

units. The motel owners who refuse

to do this might show a much lower
occupancN' rate, but it does not nec-
essaril\ mean that their annual gross

income is lower.

Test of Motel Success

In the final analysis, the motel, like

any other business enterprise, must
produce a good return on the invest-

ment in order to be a success. There-
fore, the most accurate test of morel
success is not the occupancy factor

but the actual income earned.

The relationship of gross income to

those factors which have the greatest

influences on the motel industry is the

unit of measurement which provides
the answer to the question, "what is

the economic effect of access-con-

trolled highways upon motels?"

FOUR GROUPS

All facts influencing the income po-
tential for motels were obtained and
tabulated. This study included an
analysis of the factual information, as

^\•ell as the estimates and opinions of-

fered by motel owners. Net income
has been considered, but investigation

has shown that it would be an inaccu-

rate unit to use for comparative pur-

poses because of the variation in man-
agement.

The gross income, as the unit of

measure, was applied to the motel unit

rather than the motel, because of the

variance in the number of units avail-

able for rent.

After making the personal contacts

with motels throughout the State, an
analysis was made of all information
obtained. As a result, there were a

total of 98 motels with complete fig-

ures that could be used for making
the stud}-.

The gross income for the units of

the 98 motels in this study ranged
from an average of |355 to 1 1,744.

The method of obtaining the gross in-

come per unit was determined in ex-

actly the same manner for each of the

98 motels; the total annual gross in-

come reported for the motel was di-

vided by the number of units available

for rent. To better analyze the gross

receipts per unit, the wide range of

figures has been divided into four

groups.

The motel units which had gross

receipts less than $.^00 comprised the

lowest income group. Those units

showing annual gross receipts of

|1,.^00 or more comprised the highest

group. Between the low and high in-

come groups the gross receipts were
divided into two classes; those units

with annual gross incomes from $500
to $1,000 and those showing receipts

from $1,000 to $1,500.

CHART 1

Percent of Average gross

Gross income motels receipt per

per unit studied unit

Under S500 10% S355
$500 to SI, 000 40% S707
$1,000 to $1,500 36% $1,181

$1,500 and over _ _ __ 14% $1,744

Total 100%

Chart 1 shows that 10 percent of

the total number of motels had gross

receipts under $500 per unit and 14

percent of the 98 motels had gross re-

ceipts of 11,500 or more.

The largest number of motels in a

group, comprising 40 percent of the

total, produced an income of $500 to

$1,000 per unit. The next largest

group, representing 36 percent, had

annual incomes of $1,000 to $1,500 per

unit.

In addition to the total number of

motels in each of the four income
groups, Chnrt 1 shows the average

gross receipts of those motels within

each of the income groups.

CHART 2

HIGHWAY LOCATION OF MOTELS IN

EACH INCOME GROUP

Gross Income Front- Express- Conv.

per unit age road way By-pass liwy. Total

Under $500 50% 30% 10% 10% 100%
$500 to $1,000 36% 33% 10% 21% 100%
$1,000 to

$1,500 31% 29% 14% 26% 100%
$1,500 and over 50% 29% 21% 100%

Segregation of Motels

A segregation of the motels within

each income group has been made
with respect to the type of highway
where they are located. Chart 2 shows

and Public Works 23



PHOTO 7

—

Motef on expressway near Vacaville. Access resfriction along expressway requires motorisls 1o

fhe left portion of photo the entrance is identified by stone

drive on intersecting road to enter motel property. In

pillars.

that 50 percent of the motels in both

the low and liigh income groups were

located on frontage roads. On ex-

pressways the tabulation shows that

within the low and high income

groups tlie percentage number repre-

sented was near!)- the same. The sur-

vey showed 10 percent of the low in-

come motels, but none of the high

income motels, located on b\ passed

highways. Ten percent of the low in-

come group and 2 1 percent of the

high income group were located on

conventional highways.

The motels in the tv\o middle in-

come brackets, $500 to $1,500 per

unit, comprised 76 percent of the

total number of nif)tels in the study.

Approximately two-thirds of the gross

returns of these middle income groups

were from motels located on frontage

roads and expressways.

24

A separate tabulation of the total

gross income of the 9H motels in this

study discloses that 69 percejit of the

total income was derived from the

motels located on access-controlled

highways.

The dominant factors affecting mo-
tel business arc the highway influence,

age, management, size, competition,

and traffic. In addition to these fac-

tors, there are other influential items

w hich should be given consideration

in analyzing the motel industry, such

as commercial business, motor travel

association, kitchens and garages. I'.ach

factor w ill be shown in detail as it in-

fluenced the motels in this stud\-.

HIGHWAY INFLUENCE

Whereas Chart 2 reveals the high-

way location of motels in each income
group, (^hart 3 shows the percentage

representation by income group of

the motels located on each t\pc of

higliwa\-. For example, 37 of the 98

motels in the study were located on

frontage roads. Therefore, the 37 rep-
j

resent 100 percent of the motels on •

frontage roads.

According to this chart, 1 3 percent

of the motels on frontage roads had i

incomes uniler $500 per unit, whereas

19 percent had incomes of $1,500 or

more. The remaining 68 percent of

the motels on frontage roads were in .

the two middle income groups.

(HART 3



similar to tlic motels on frontage

roads. A comparison of the income

representation of tiie motels on ac-

cess-controlled highways shows that

the majority had incomes between

$500 and $1,500 per unit.

Ninety percent of the motels lo-

cated on hypas.sed routes were also in

the middle income bracket. Accord-

ing to the chart, only 10 percent of

the motels bypassed had incomes un-

der S500 per unit, and none of the mo-
tels in this group produced incomes of

S 1,500 or more.

Irrcspecti\e of the influence of such

factors as age, management, size, etc.,

Chiirt 3 is a representative comparison

between the access-controlled high-

wa\"s and conventional highways

throughout the State.

A6E

.•\ge is considered a strong factor

influencing the success of a motel be-

cause of the close association of age

and appearance. This close association

does not necessarily mean that the

two are synonymous. Many older mo-
tels have been remodeled and normal

maintenance kept at such a high level

that thev remain in direct competi-

tion to the newest Class A motels.

However, as this type of management
is the exception, Chart 4 does not

make allowances for the remodeling,

but indicates the average years of

actual operations for each income

group.

CHART 4

Income

gross per unit

Under S500 _

S500 to 51,000 ,_

51,000 to 51,500 _

51,500 and over

Average age

7.5 years

7.8 years

5.8 years

3.9 years

The facts presented in Chart 4

clearly show that the highest income
group also represents the newest

group of motels. The oldest motels in

this study were in the next to low est

income group. Those motels in the

lowest income group were found to

be only slightly newer than the oldest

group; whereas the difference in age

between the other income groups is

considerably greater.

Our study indicated that it was not

impossible to apply corrective meas-
ures to offset this income-age ratio.

The average motorist, upon reaching

his destination, will generally select

the most attractive motel available.

Although older motels may be as well

maintained as a new one, the motor-

ist's selection is primarily based upon

the general appearance which intli-

cates the age.

To offset this factor, the owner-

manager of a successful older motel

recently stated that it was necessary

to spend several thousand dollars each

Near in modernizing his motel units.

The expense was required so that this

older motel could compete with the

new motels being constructed in the

nearby vicinity. This motel operator

further stated that his motel was a

C^lass A business several years ago, but

it would have a Class C rating today

if he had only performed necessary

maintenance.

A new motel does not automaticalh'

signify a high income. However, with

all other factors being equal, the new
motel has a better chance to succeed

because the appearance serves as a

great inducement to the highway mo-
torist.

MANAGEMENT

Management can be considered one

of the factors which most strongly

influences the success of a motel. In

fact, the survey revealed several cases

where poor management caused such

an adverse effect upon the reputation

of a particular motel that considerable

time and money was required by new
managers to overcome this handicap.

Chart 5 shows the average length

of time for current management of

the motels within each of the income

groups.

CHART 5

Income Average

gross per unit management

Jnder 5500 ^ 2.6 years

5500 to 51,000 4.9 years

51,000 to 51,500 _ -. 4.0 years

51,500 and over _ 2.4 years

A comparison of Charts 4 and J"

shows that the relationship between

management and age of motels follows

a definite pattern. The difference be-

tween age and management becomes

progressiveh' smaller with each higher

income group.

The highest income group reflects

a relativelv close relationship bet^\een

motel age and length of time for man-
agement. This relationship, as com-

pared with the wide difference in the

low income group, indicates that the

older motels arc undergoing the great-

est turnover in management and

ownership. For example, there is a dif-

ference of 4.9 years between age and

management in the low income group,

whereas the difference is only 1.5

years in the high income group.

The combination of age and man-

agement, and the consistency of their

pattern, as shown on Charts 4 and 5,

have such an overwhelming influence

on the success of a motel that they

tend to overshadow all other factors,

including the t\pc of highway.

SIZE

In use of the gross receipts per ren-

tal unit as the basis of comparison,

consideration was given to the size of

the motel. The purpose of bringing

this factor into the study was to see

if the number of units at a single lo-

cation could substantially influence

the gross returns.

Chart 6 shows the average number

of units for the motels within each

income group.

CHART 6

Gross income Average number

per unit units per motel

Under $500 11.6 units

5500 to 51,000

$1,000 to 51.500

51,500 and over

11.8 units

16.7 units

15.3 units

The figures in Chart 6 show that

the higher income groups consist of

larger motels than the lower income

groups. Among the many reasons at-

tributable to the fact that motels with

a greater number of rental units are

showing higher gross receipts, the fol-

lowing reasons seem to have the

greatest merit:

1. Certain overhead items in the oper-

ation of a motel are static, regard-

less of the number of units available

for rent.

2. More units would permit the owner

to accommodate regular commer-

cial trade all seasons of the year

and thereby increase the occupancy

during those months when the tour-

ist trade is poor.

3. A large motel could provide a

greater variation in rates and

thereby appeal to a larger group

of motorists.

No evidence was found in making

this .study to indicate that the type of

highway on which the motel was lo-

cated had any bearing upon the size

of the motel. In making the personal

and Public Works 25



contacts to obtain the factual infor-

mation, it was interesting to note that

the motel owners' opinions were both

for and against highway changes

which w ere said to contribute both to

the increase and the lack of expansion

of motels.

COMPETITION

.\Ian\- opinions have been written

on the advantages and disadvantages

of competition in the motel industry.

Regardless of \\hether you feel a com-

petitor nearby is good or bad for busi-

ness, it is interesting to observe the

location of competitors to the motels

in this study as shown in Chart 7. It

is obvious that the distance to a com-

petitor has very little influence upon

the gross receipts of a particular motel

group w hether the income is low or

high.

CHART 7

GroM income

per unit

(A) Under S500
(B) S500 to S 1,000 -.„

(C) SI.OOO to SI, 500

(D) St,500 and over ,-.... 0.72 mile

Observations made during this sur-

ve\- indicate that competition can be-

Average distance to

nearest competitor

0.71 mile

0.77 mile

0.50 mile

come an asset rather than a liability

to the motel operator. The facts ob-

tained show that in general, a group

of motels will be more successful than

a single motel, when the location is

some distance from a city or a natural

stopping point such as a major high-

way intersection. A few exceptions

where the single motel was able to

attract a large volume of business

were in those cases where there were

a group of other businesses in that

area which could accommodate the

motorist for an overnight stop. .\ few-

examples \\ ere found \\ here the motel

operator, through heav\- investments,

was maintaining the necessary busi-

nesses allied to the motel in order to

develop his particular site as an attrac-

tive stopping place.

Value of Frontage Rood

The frontage road offers the op-

portunit\- for the development of a

group of businesses \\ hich w ill permit

motorists to obtain the services the\'

need by making a single stop, .^t sev-

eral locations in the State where front-

age roads have been installed, prop-

erty owners are constructing busi-

nesses which cater to the motorists.

Such a development gives the traveler

the opportunity to select the services

he needs without making dangerous

stops along the heavily traveled high-

way.

The motorist following an auto as-

sociation guide book, or one who is

familiar with the general location of

motels throughout the State, will gen-

erally drive until he reaches an area

where there are ample motel accom-

modations. So man\' motorists travel

without previousl\- making reserva-

tions for motels, that their onl\- safe-

guard is in numbers. These motorists,

in the majoritv of cases, will not drive

a considerable distance further to a

single motel because of the risk of not

finding a vacancy or being forced to

take what is available.

In those few cases where motel

operators complained of there being

an oversuppl>' of motel accommoda-

tions in a specific area, we found that

age and management factors w crc the

real reason for the complaint.

PHOTO 2—Motel along expressway in Escondido. Fence across front of property confines motel entrance (o

side street. Entrance visible in right center portion of phofo beyond expressway intersection.
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TRAFFIC

15:i.sci.l iipiiii a wcckdiiy, 16-Iunir

(.oiinr in juls, \^)>\ the c\;ict number
lit" \eliicles p:issiiig b\- encli of tlic 9S

morels in this study has been com-
[nited. I lie average number of vehi-

cles passing in front of each of the

four income groups is shown in

Chjrt S.

CHART 8
Gross income

per unit

Under S500



mendation by a motor travel associa-

tion can mean that tiie motel o\\ner

prefers another form of advertising,

or it could mean that the motel is not

acceptable. In the case of new motels,

a recommendation may be pending.

In making the survey, several ex-

cellent motels and some with very

high gross receipts were found to have

no affiliation. The number of motels

recommended by the auto associa-

tions show that it is a ver\- popular

form of advertising. The ratio be-

tween the number of motels recom-

mended and gross receipts indicates

an acceptance by the motorists that

those motels have attained desirable

standards.

The recommendation of motels by
the auto association does not make any

reference as to \\hether the motel is

located on an access-controlled or

conventional highway. Segregation of

motels by income groups revealed

that the type of highway Mhere the

motel was located does not influence

the requirements needed by the motel

for a recommendation.

KITCHENS AND GARAGES

The motel along the modern high-

wa\" is to the motorist w hat the wa\'-

side inn was to the highw a\- tra\ eler

many years ago. The old inn always

provided food as •well as shelter. Like-

wise, man\' modern motels have all of

the facilities capable of providing for

all the motorist's needs. A study of

the motel industry would hardly be

complete without including statistics

on kitchens and garages.

Chiirt 11 shows the percentage of

kitchens and garages of the total num-
ber of motel units in eacii income

group. The term "garage" includes

an\' tvpe of auto shelter.

CHART II

Gross income

per unit Kitchens Garages

URder S500 - 22°o 55°o

S500 to $1,000 39% 29%
51,000 to $1,500..-. 22% 19%
$1,500 and over..- 8% 6%

The primar\' reason for including

the kitchens and garages in the sur\c%-

was to see if their presence reflected

anv pronounced influence upon the

gross receipts. Due to the climatic

conditions in most sections of Cali-

fornia, garages are not a necessity,

therefore, they do represent an added

investment for extra convenience to

the motorists. Kitchens also represent

an added in\estment, catering to a

certain group of motorists who desire

these accommodations.

The facts shown in Chart 11 do not

establish an obvious trend with respect

to kitchens. Considering the percent-

age of the total number of motels in

the study within the four income

groups, there is evidence that the

greatest number of kitchens are in the

lower income groups, and there are

only a small number of kitchens in

the higher income groups.

The surve\- revealed several motels

were installing a community kitchen

as a courtesy to travelers who are on

a special diet and people traveling

with small children.

The owners of several of the older

motels in this study have stated that

they cannot compete with the new do

luxe motels for tourist and comniercinl

trade. To compensate for this loss.

these older motels are renting the

kitchen units on a semipermanent

basis. Many of these motel owners

have stated that in order to rcnr

any units, it was necessar\' to ha\e

kitchens available.

It is difficult to show the influence

of kitchens on gross receipts, because

many motels with a number of

kitchen units are being rented on a

weekly or a monthly basis, and often-

times show a lower gross return tivan

those w hich are rented entirely on a

day-to-day basis.

The percentage number of garages

in each of the income groups follows

a very definite trend. The lowest in-

come group shows a large number of

ijarases in relation to the units for

PHOTO 3—Mofe/ on frontoge rood ol BueUlon. The arrow sign m extreme left porfion of photo rrtorks fronfage road opening info through froffic /ones.
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rent, \vlicrc;is the higlicsr income
group has an exceedingly small num-
ber of garages. Referring to Chnrt /

on age of motels, we tiiul riie newest

motels in the high income group. By
comparison it becomes apparent that

the trend in new morel construction

is to reduce the number of garage

facilities.

FRONTAGE ROAD VS. CONVENTIONAL
HIGHWAY

One of tiie most interesting phases

of the study has been the direct com-
parison of motels on a frontage road

with comparable motels on a conven-
tional high\\a\- in the same general lo-

cation. The example used in this stud\-

is on US 40 in the North Sacramento
area. The frontage road along the

completed portion of the freeway is

adjacent to a three-lane conventional

highwa\-. Diagram No. 1 shows this

portion of US 40. The through traffic

lanes of the highway are shown across

the center of the diagram and the

frontage road adjacent to it is indi-

cated by the black line. The black

squares show the location of the mo-
tels along the two t)'pes of highways.

The frontage road is separated from
the highway by concrete curbs. Large
shrubs and trees are planted in the

area between the curbs to provide a

barrier which will confine the en-

trances into the frontage road at des-

ignated openings. A view of this

planting strip between the highway
and frontage road is show n in Photo
No. 4. The motels in this area are ap-

proximately 4.5 miles from Sacra-

mento.

The motels along the frontage road
and those adjacent to the conventional

highway are influenced by the same
volume of traffic, the same neighbor-

hood, approximately the .same distance

from the ncarbs- city; in fact, all eco-

nomic influences are relatively the

same. The onl\- real difference, aside

from individual characteristics, is the

t\pe of highway in front of the

motels.

Rating of Motels

This direct comparison offered a

total of nine motels; four on a front-

age road and five on an adjoining con-
ventional highway. Listing these nine

motels according to annual gross re-

ceipts per unit, the first, second and
third highest incomes were made by
three of the motels on the frontage
road. The other motel on the frontage

road placed seventh. The five motels
on the conventional highway rated

fourth to ninth.

The motel on the frontage road
which placed seventh in the order of

income per unit was the oldest motel,

in fact, 12 years older than the next
oldest motel in the entire group of

nine. Because of its age, many units

are rented on a semipermanent basis.

This type of guest is more concerned
with location and its relationship to

his employment. Therefore, the t_\pe

of highw ay has little influence on this

motel.

CHART 12

HIGHWAY LOCATION OF MOTELS ACCORDING

TO INCOME

Isl—Frontage road

2d—Frontage road

3d—Frontage road

4th—Cofiventional highway

5th—Conventional highway

6th—Conventional highway

7th—Frontage road

8th—Conventional highway

9th—Conventional highway

Comparisons on US 40

A direct comparison between an

access-controlled and conventional

highway would necessitate all things

being equal on both highways. This
would be the perfect situation and one
that rarely exist.s. The example in this

study, along US 40, approaches this

ideal situation better than any other

location in the State. That is, only one
change is required in order to make
an accurate direct comparison. The
one motel on the frontage road which
is so much older than all other motels

on botfi highways must be eliminated

in order to make an honest compari-
son and not throw it completely out
of balance. For instance, a comparison
of the age shows that the five motels

on the conventional highway average

6.4 years in age. Excluding the oldest

motel on the frontage road, the aver-

age age for the other three was 4.2

years. The average age for the motels
on the frontage road would be 8.13

years if the oldest motel was included.

This one motel, if included, would
make a change of nearly 100 percent
in the total average age. For one item
in a comparison to create such a dras-

tic change in the total average means
that either it is correct and all others

are wrong, or the others are relatively

within a comparative base and that

one single item should be excluded to

avoid a completely unbalanced com-
parison. Elimination of this motel
makes it possible to have a fair and
just comparison between motels on a

frontage road and on a conventional
highway.

Chart 13 shows a direct comparison
between the five motels on the con-
ventional highway and three motels

on the frontage road. The chart re-

veals the relationship between the mo-
tels on the two types of highways and
the influence of several important fac-

tors upon their business. The figures

DIAGRAM No. I—Frontage road on freeway and a conventional highway in the North Sacramento art

Black squares show location of motels adjacent to the two different types of highways.

^Sacramento
Roseyil/e
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shown on the chart are averages for

the motels on both types of highways.

CHART 13

Three motels Five molelj

Frontage road Conven. Iiwy.

4.20 years 6.40 years

2.75 years 2.85 years

24 units 12 units

Commercial business .. 52% 9%
Automobile association

recommendation

Kitchens

Garages

Factors

Age

Management

Size

100%
27%
38%

60%
40%
17%

The three motels on the frontage

road in Chart 13 show a closer rela-

tionship between age and management
than the five motels on the conven-

tional highways. This resemblance to

the pattern established by all of the

motels in the state-wide study, as

shown in Charts 4 and 5, substantiate

the fact that longer periods of man-
agement offer better chances for suc-

cess in the motel business than short-

term management.

According to Chart 12, the three

newer motels on the frontage road

have the highest gross income per unit

of all the motels. The question arises,

then, just how mucii higher was this

income? The average gross income

per unit for those three motels on the

frontage road was 71 percent greater

than the average gross per unit of the

five motels on the conventional high-

way.

The high gross income for the mo-
tels on the frontage road, as compared
with those on a conventional highway,

is startling, particularly when we find

that there are not any other allied

businesses to attract the motorists into

the frontage road area, such as a large

service station or cafe. As previously

stated in this article, a frontage road

lends itself to the development of a

number of businesses which can fur-

nish a complete one-stop service for

the motorists. The ease of moving
from one site to another on the front-

age road tends to help those businesses

on the frontage road which may not

initially have attracted the motorist

from the through traffic lanes.

MOTEL OWNERS' COIVUWENTS

In obtaining the facts for this state-

wide motel stud\' through personal

interview, it was made known that

any comments would be welcome. In

general, the comments were sincere

and reflected the belief and attitudes

of those persons making them at the

time of the interview. Experience

with other opinion polls has indicated

that the best which could be derived

from this method was a certain simi-

larity to the actual facts. A tabulation

of these comments has been made to

see if they followed a pattern which
might indicate a definite trend of

thought. The results were inconclu-

sive, and are included for information

purposes. Many of the remarks cen-

tered around the principal factors

mentioned previously in the study as

having the greatest influence on the

motel business.

It is noteworthy that certain influ-

encing factors were mentioned more
often than others. Those items most

frequently stated voluntarily indicate

what is uppermost in the thoughts of

the motel owners. These items are

listed in the order in which thev most
frequently were given:

Repeat Btisiness—Alotti success re-

quires repeat business in both tourist

and commercial trade.

Restaurants—YssGntmX to have eat-

ing facilities near motel.

Location—Comments emphasized

need for good location. A motel

owner on US 99 sold his new motel in

ex'change for a much older motel in

a better location. He claims the

change increased his gross income

15,000 annually. Incidentall\-, the older

motel which he purchased was located

on a frontage road.

Size of Motel—T\\e general com-
ment by owner-operated motels with-

out additional help is that 10 units are

the maximum thc\ can handle. .Many

owners with six- and eight-unit motels

complain they were too small. Others

remarked that a minimum of 10 units

were required in order to make the

business pay.

Management — K\\ comments ex-

pressed the importance of good man-
agement for success.

F/Voi"—V'isibilitN from highwa\' mo-
torist to motel appears to be a "must"

according to the comments.

Age—V^ixh the construction of new
motel units, the older motels are find-

ing it increasingly difiicult to compete

for overnight guests. Many owners of

older motels remark that it is better

to rent units to semipermanent guests.

Competition—T\\t only complaint

was b\- the owners of older motels. In

general, the motel owners accepted

competition as a natural occurrence

in any business enterprise.

Highii-ay GriTtft"— General com-
ments by motel owners located along

either an up or down grade felt it was
a poor place for business. Traffic

either moved too fast or the entrance

was hazardous.

Coimnercial Business—Comments
followed two distinct patterns. (1)

Motel must be near a city to get com-
mercial business. (2) Small motels

can't afford to be filled during the

summer at commercial rates. Commer-
cial business is the "mainsta\"' during

winter months.

TnT^'c—Principal comment came
from motel owners along conven-

tional highways. They estimated con-

siderable business was lost from mo-
torists on opposite side of highway
unable to cross the heavy traffic.

No/'je—Comments about equally di-

vided between disadvantage of being

close to highway with noise, as com-
pared with being situated away from
highway free of noise but losing busi-

ness because of distance.

UnijifoTjjied Motel Purchasers—

\

surprisingly large number of motel

owners remarked that they purchased

their motels without previous experi-

ence in motel business and without

being provided a record of how mucii

income the motel was producing.

If not given voluntarily, comuiciirs

were asked for regarding kitchens and

garages. There was a wide variation in

remarks on kitchens. In general, the

newer motels are reducing number nf

kitchens. Older motels arc relying nn

kitchens to keep units occupied. The
i

remarks were 10 to 1 in favor of elimi-

nating garages.

In addition to the voluntary re-

marks made, the motel owners adja-

cent to access-controlled highwa\"s

were asked to comment on the ph\ si-

cal characteristics peculiar to thnc

type of highwa)', such as fences, en-

trances, etc. Because there were com-

ments from all of these particular

motel owners, it is impossible to list
j

them in the order of how frequently;

they occur. However, a brief gener-.

alized summary of each item \\ill in-

. . . Continued on page 36
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us 395 Reconstrucfion in Riverside

County Has Been Rapid

By J. DEKEMA, Assistant District Engineer

Completion of the "Penis Bypass"

portion of US 395 was taken in stride

wirliour public ccicinonies hv Califor-

nia's motorists \\lu) liave become used

to accepting, \\itliout question, the

rapid inipro\cnicnt and complete re-

alignment of this major high\\a\" that

has been in progress since the end of

World War II. Contracts betw cen the

Riverside-San Diego count\- line and

the City of Riverside have been

awarded in a continuous series, with

two contracts completed late in 1953.

The construction between Sign Route

74 south of Ferris and Nuevo Road
north of that city was finished by the

E. L. Yeager Company of Riverside

on September 30, 1953, 50 days ahead

of schedule, at a cost of $762,000.

Similar to previous projects in this

route, construction consisted of build-

ing two lanes of an ultimate four-lane

divided expressway on a 142-foot

width of right of way with the num-
ber of intersections kept to a min-

imum.
Perris Is Bypassed

The new highwa\' bypasses the citv

to the east, with easy access provided

for traffic entering and leaving town.
An interchange north of Perris was

constructed to eUminate conflicting

traffic m<)\'ements. Another grade sep-

aration w as provided at Perris Boule-

vard to permit local traffic and school

children to cross the high-speed new
facilit\' with safety.

Perris N'alley \\as settled in the

eighties, coincident with construction

of the California Southern Railway
\\hich provided a short route from
the San Bernardino X^dleN' to San
Diego b\' wav of Perris, Elsinore, and
Temecula. The original railroad sta-

tion was at Pinacate about two miles

south of the present town, \\'hich was
laid out and subdivided about 1890.

The station was moved and renamed
to honor Fred T. Perris, Chief Engi-
neer for the railroad.

Originally Mining Town

Ferris \\ as originally a mining town
\\ ith millions of dollars' worth of gold

produced in the Gavilan Hills just

west of the city. Water was brought
in from Bear V^alley in the San Ber-

nardino Alountains, but the town's

Class "B" ^\•ater rights proved inade-

quate and a decline set in until it was

discovered that a large underground

water reservoir existed. Todav the

valley is served by the Metropolitan

Water District of Southern Califor-

nia, and a rich agricultural future ap-

pears assured. With the improved ac-

cess provided by the modern highway
facilities just completed, a continuing

expansion of the valley's importance
is expected.

East of the City of Perris, the b\--

pass traverses the two-mile-wide flood

plain of the San Jacinto River. E.x-

haustive preliminary studies revealed

that crossing the area subject to flood-

ing with a bridge would increase the

cost beyond economic justification.

The decision was made to bridge the

main channel, and to provide several

supplementary "equalizing" openings
that would pass the estimated once-in-

ten-years flood. The roadbed between
bridges is designed as an overflow sec-

tion functioning as a spillway weir.

Feeder Channel Constructed

In order to improve the flow to the

bridges, a "feeder channel" 60 feet

wide was constructed on the upstream
side parallel to the highwa\-. A similar

distribution channel was excavated

connecting all the bridges on the

downstream side in order to improve

View of US 395 from Perris Boulevard Overcrossing looking north to D Street on-romp

i^3aiJJi
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release of the flood water. Because of

the eddying currents expected to oc-

cur in these channels, large quantities

of riprap were placed to protect the

roadway embankment from scour.

Some idea of the problem may be

gained from conditions observed in

this area in the memorable flood of

February, 1927. The top of the nearby

railroad tracks was under about a foot

of water for a length of two miles.

The entire flooded area was estimated

at about 4,500 acres with an average

depth of about three feet.

The new bridge across the main
channel is 160 feet long. Three auxil-

iary 14-foot openings on each side of

the main bridge were constructed

about 100 feet apart, with the central

span about 1,400 feet from the main
channel. Eleven hundred feet on each

side of the main channel, 28-foot

bridges were constructed, making a

total of nine bridges. In this manner,
the depth of inundation will be nomi-
nal, and backwater created by the

highway will be insignificant.

Five Contracts

The five contracts from the San
Diego county line to March Air Force

Base totaled $3,247,000 in construc-

tion cost, and have reduced the dis-

(nfersedion of US 395 with Sfote Sign Route 74 to Heruet, looking north
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COMPLETED

IN 1950

I tance from Riverside to San Diego by
7.5 miles. Morrison-Knudsen, Inc., of

San Francisco, built 5.9 miles from the

e county line to Temecula, with J. .M.

Hollister as resident engineer. L. A. &
R. S. Crow of El Monte constructed

7.0 miles from Temecula to Antelope

] Road, with \\'arren Fnrd as resident

e engineer. The largest contract was the

: 10.5 miles from Antelope to State Sign

> Route 74 south of Perris constructed

b\ the E. L. Yeager Company of Riv-

erside. Paul Wittig was resident engi-

neer on this contract. The same firm

built the 4.7-milc Perris Bypass, with

H. C. Prentice as resident engineer.

The latest contract to be completed

was the conversion of the old two-
lane highway between Perris and

March Air Force Base to a four-lane

divided expressway. The contractor

on this project was the Robert E. L.

Parker Company of Claremont, who
finished the 4.8 miles on December
31, 1953, at a cost of $407,000. Resi-

dent engineer again was H. C. Pren-

tice.

Accident Pattern

In spite of the careful design pro-

viding ample sight distance in all di-

rections at every intersection with

modern channelization wherever the

need was indicated hv traffic volumes

Looking north at the transition from two lanes to four lanes divided. The four-lane divided highway is con-

tinuous from this point on the Perris Bypass into the City of Riverside.
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UPPER LEFT-Looking eosf on S.o.e Sign Route 63. fhe .ood (o Lindsay, which is carried over Tulare Bypass on bridge in center of p.c.u.e. UPPER RIGHT-look.

north on bypass through bric^ge thot corries SSR 63 over Iree.ay Southern Pocific Railraad crossing in backgrounc/. LOWER t£FT-Look,ng north on freew

from overcrossing ot south end of Tulare Bypass. LOWER RIGHT-Laaking north on freeway foword Po,ge Rood overcrossmg.
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and movements, a serious accicienr

(>;urern developed near Murrieta at

\\'el)Sfer Road witliin six months of

uiKning this section to traffic.

I)oul)ling the usual number of ad-

vance w arning and stop signs and the

installation of oversize stop signs did

iiorhing to reduce the accident toll,

iiul traffic on Webster Road contin-

ut-il to ignore the required stop, occa-

siiinall\- with fatal results. Althougli

si;jht distance at the stop sign was
Mirually unlimited, it was decided to

Lir.ide the entire area down to pave-

ment level to permit approaching

cross traffic to see the actual pave-

ment surface of the new highwav for

a considerable distance before making
the stop. In addition, power was
brought in from a line a quarter of a

mile awav, and an overhead flashing

[beacon was installed in time for the

1 1953 Fourth of July week end. Only
two accidents have been reported

since that date, and it seems assured

that the corrective measures taken

will continue to serve in making inat-

!tenti\e motori.sts aware of the fact

that a major highway crosses the ap-

arcntlv harmless rural road.

Freeway Contract in Placerville Is Awarded

Famous Vail Ranch

South of Webster Road, in the

i'icinit\' of Temecula, the highway
traverses the great Vail Ranch, one of

:he largest agricultural operations in

:he United States. Four Spanish land

grants, the Santa Rosa and Pauba
Ranchos, and portions of the Temec-
jla and Little Temecula Ranchos
Tiake up a domain of 90,000 acres. Al-

:hough primarily a cattle ranch, large

:}uantities of alfalfa, barley, potatoes,

md row crops are grown, and several

orchards dot the countryside.

The ranch has its own dam, a con-
stant radius concrete arch structure

icross the Temecula River storing

»0,000 acre-feet and furnishing a large

aroportion of the vast volumes of
>\ater sustaining the many operations

•equired by 90,000 acres of diversified

igriculture.

,
I

Ranch headquarters are in Old
jremecula, where the adobe building

,n which the Treaty of Temecula was
signed on January 5, 1852, is still in

ise. This treaty, between the United
States and the San Luis Rey, Kahwea,
md Cocomcahra Indians, permitted

i ixi6 Public Works

Director of Public Works Frank

R. Durkee has awarded to Piomba
('onstruction Co., San Francisco, a

contract for $809,970 for the major
grading and the construction of

the remaining traffic and pedestrian

bridges along the relocated route of

L^S 50 through the City of Placerville

in I'.l Dorado County.

Durkee said that the proposed con-

tract will take care of the major share

of remaining construction work
along the Placerville Freeway, leav-

ing only a pa\ing contract to be let

after the grading is completed.

In addition to grading of the mile

and a half of four-lane, divided high-

way through the city, the project w ill

also include construction of a vehicu-

lar separation at Clay Street and
pedestrian overcrossings at Coloma
Street and Bedford Avenue.

Two New Bridges

Also included will be the construc-

tion of tw o new bridges on the free-

way approaches across Hangtown
Creek at Canal Street and Spring

Street, and the widening of three

existing bridges at Canal Street East,

Coloma Street and Bedford Avenue.

Work on two bridges carrying the

freeway over Locust and Washington
Streets is already in progress under a

separate contract awarded last Febru-

ary. .Major work on the Locust Street

bridge was finished and the structure

thrown open to traffic last August so

that it could he used b\' the fruit

har\cst traffic to and from the pack-
ing plants in the vicinity.

Total Cost $3,000,000

Total cost of the new freeway,
which is expected to relieve traffic

congestion through the citv, will ex-

ceed 13,000,000. Included in this

amount are construction, right of
w a\-, adjustment of railroad tracks and
utility Hnes, and removal of buildings.

The freeway route starts at the
west city limits, runs north of Hang-
town Creek and the Southern Pacific

railroad tracks until it rejoins the
present highway near the highway
patrol station on the east side of
town.

The existing route follows along
Main Street to the south of the creek
and is subjected to extreme conges-
tion, particularly during the summer
months when traffic counts reach as

high as 10,000 vehicles a da v.

Clearing of the right of way for
the new freewa\- involved some un-
usual operations, including the mov-
ing two years ago of the brick ve-
neer Christian Science Church and
the Placerville Women's Shakespeare
Clubhouse.

peaceful settlement of the area. The
adobe building was a stop for Butter-

field Stages and a station on the main
military road between Los Angeles

and Arizona during the Civil War.

Further Improvement Planned

With the coming of the Califor-

nia Southern Railway in the early

eighties, Temecula moved to its pres-

ent site on Alurrieta Creek a few miles

northwest of Old Temecula. Floods

on the San Jacinto River in Railroad

Canyon between Perris and Elsinore,

and on the Santa .Margarita River in

Temecula Canyon washed out the

tracks soon after being completed.

The\' were rebuilt and washed out

again, this time not to be replaced.

Temecula, however, remained at its

new location and has continued to

prosper, especially since completion

of the bypass in 1949 (see Califor?na

Highivays and Public Works, July-
August, 1951).

Further improvement of the high-
way through the metropolitan area of
Riverside and San Bernardino is con-
templated as soon as funds can be
made available therefor. The history

of the West proves that better trans-

portation invariably results in a

wealthier and more stable economy.
The improvement of US 395 and
other main transportation arteries will

again bear out past experience.

The 11,600,000 Port Industrial

Waterway Bridge at Tacoma, Wash-
ington, has been opened to traffic.

The 712-foot long bridge, which
took nearly two years to build, has

a lift-span to permit passage of ocean-
going vessels.
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Motels . . .

Continued from page 30 . . .

dicate the attitude of these motel

owners with respect to the features

of the access-controlled highways.

Entrances—The frontage road en-

trance directly in front of the motel

is found to be much more popular

than the entrance which \\as some

distance from the motel. The princi-

pal reason for more people feeling

this way is based upon the opinion

that once a person drives by an en-

trance, he will not turn back. Con-

siderable comment Mas made about

the difficulty of motorists finding en-

trances into frontage roads after dark.

There were no complaints on this

matter where openings Mere illumi-

nated. Several owners stated the\' felt

reflector or illuminated signs would
go a long way in correcting this dif-

ficulty. Entrances into motels along

e.xpressways were generally favorable.

Fences—There was a wide range of

comments regarding the likes and dis-

likes of fences across the front of mo-
tel properties. The tabulation of the

pros and cons showed the opinions

about equally divided for and against

a fence. Those liking it felt that it was
helpful as a safety measure for pro-

tection of motel guests. Other com-

ments in favor of the fence w ere that

it kept out motorists who were not

motel guests, and added to the attrac-

tiveness of the property. Adverse re-

marks regarding a fence were gener-

allv as follows: If all properties along

tiie highway were fenced at one time,

there would be no serious effect. The
fence required considerable work to

keep a clean appearance in front of

tiic motel.

Frontage Roads—Motel owners lo-

cated on frontage roads commented
in varying degrees of likes and dis-

likes. The most prevalent remark

made b}- those not liking the frontage

road was that strangers had difficulty

finding their way into a frontage road,

particularly after dark. .Manv remarks

were made that motorists arc learning

to like the frontage road \\hcn they

learn its use. The remark was often

made that motorists needed to be edu-

cated in the use of frontage roads, and

the best solution would be some well-

placed signs to direct traffic. The
comments by those motel owners lik-

ing the frontage road were that it

added to the attractiveness of the

property; it offered opportunity for

a one-stop development such as a

group of retail outlets catering to mo-
torists; made motel sites more desir-

able from the standpoint of safety;

better opportunity to ha\ e attractive

property along a ne^" frontage road.

S/,^W5—Nearly all motel owners on
the access-controlled highways felt

that better signs were needed to no-

tify motorists of an approaching en-

trance, particularl\- in the case of

frontage road openings. There were
many comments that motorists liked

frontage roads and would use them
more if they were identified better

through signs. There is a feeling

among many motel owners that mo-
torists are reluctant to turn back once

they have passed an entrance. The\"

are of the opinion that potential busi-

ness is lost because of this, and they

believe that adequate signs Mould in-

crease their business.

From a review' of the summary of

comments given with respect to each

feature of access-controlled highways

where remarks were specifically in-

vited, it is notable tiiat the primary

concern wiis liaving better signs so

that motorists unfamiliar with the use

of access-controlled highwa\"s could

be educated tiirough proper direction.

CONCLUSION

In making this study to determine

from a factual standpoint the economic

effect of access-controlled highways upon
motels, we found there were a number of

PHOTO 4—Mofe/ on frontage road in North Sacramento area. Frontage road entrances into through traffic lanes are 350 feet and 1,000 feet distant from motel.
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very important factors, in addition to the

type of highway, which had a profound

influence on the success of a motel. This

factual information shows that a weak-

ness in one of these factors, for example,

poor management, can be so detrimental

to the success of o motel that it is sin-

gularly capable of eliminating the efFec-

tiveness of all other factors regardless of

how favorable they might be.

The principal conclusions in the study:

1. The type of highway can influence

the site of the motel, but the general area

where the motel is located is nof influ-

enced by the highway. A motel in a loca-

tion which does not supply potential cus-

tomers does not hove a fighting chance

to succeed.

2. There is conclusive evidence that

when the important factors influencing

motel business are reasonably equal, the

motels on access-controlled highways are

capable of attaining even greater suc-

cess than comparable motels on conven-

tional highways.

3. The isolated motel does not have
the opportunity for success that the same
motel would have if situated in an area

with other motels, despite the inherent

competition in such a location.

4. New motels are going to continue

to be built. Obsolescence of motels, lack

of good hotel facilities, and a host of

other reasons, in addition to the highway

traveler, will continue to create demand
and a need for newer and better motels.

The construction of a new highway of

freeway design along a new alignment

will create some desirable business sites,

even though these sites will not have any
direct access into the through traffic

(anes. When motels become interested in

locating on these few sites, they will have

to compete with other commercial and
industrial enterprises. The few sites which

result from the new alignment may be
for sale, but at prices not economically

sound for a motel investor.

There has been no indication that a

group of financially sound and well-man-

aged motels will be affected detrimen-

tally by an access-controlled bypass.

Some new motels will locate near the

freeway if it is possible to find a reason-

able site. Any growing industry, such as

the motel business, will be continually

attracting new investors. Those businesses

which are established must maintain a

high level of public service in order to

compete with the constant change taking

place.

The few sites created by the highway
improvement do not accelerate this con-

stant change to any appreciable degree

beyond the normal expectancy in any
healthy and active business enterprise.

State Wins Los Angeles Beautiful Awards

A,ks DiscRiBED in the September-Oc-

tober, 1953, issue of California High-

-^-ays and Public Works, nearly all

planting of shrubs, trees and ground

cover along California highw a\s is for

the control of erosion, fire and weeds

and for traffic safety. Landscaping, in

the sense of beautification for com-

munity appearance, is rare and is done

onl\- where there is general agreement

on the desirability and need for the

work.

Planting for functional purposes can

be attractively done, of course. For

example, the ivv and iceplant which

were planted to help keep the soil in

place on the slopes bordering the Ar-

royo Seco Parkway and sections of

the Hollywood Freeway yield an ex-

tra dividend of natural beauty. Trees

and shrubs enhance this effect, but are

primarily planted to absorb noises and

for traffic delineation.

Los Angeles Beautiful, an affiliate of

the Los Angeles Chamber of Com-
merce, recently conducted a city-

wide contest for outstanding planting

projects. There were 12 classifications,

including one for freeways and high-

ways and one for public works build-

ings, with four prizes in each classifi-

cation. The competition may become

a yearly event on the basis of the

widespread interest shown.

Awards to State

The first three prizes in the free-

ways and highways classification were

awarded to state highway projects.

The section of the Hollywood Free-

way between Grand Avenue and

Glendale Boulevard, which includes

the four-level distribution structure,

won first place. Planting on this sec-

tion is probably closer to landscaping

of the beautification type than any-

where else on the State Highway Sys-

tem, and was designed in accordance

with the desires of Los Angeles city

authorities as well as in keeping with

the importance of the four-level inter-

change as the nucleus of a metropoli-

tan freeway system. It was planted

in 1950 and 1951, and includes grass,

ground cover, shrubs and trees.

Firsf place trophy awarded to Division of High-

ways. Other awards are of same design but

smaller.

Second prize went to the Arroyo
Seco Parkway, planted between 1940

and 1948, and third to the section of

the Holly\\ood Freeway between
Glendale Boulevard and Western
Avenue, planted in 1952 and 1953,

both featuring the ivy and iceplant

mentioned before.

The freeway planting was designed

by H. Dana Bowers, Supervising

Landscape Architect of the Division

of Highways, and is maintained by
District \'II maintenance crews under

the supervision of A. L. Olmsted,

Highway Landscaping Supervisor.

In the public works buildings classi-

fication, fourth prize was awarded to

the freeway maintenance office at 4170

Clinton Street, adjacent to the Holly-

wood Freeway in the vicinity of Ver-

mont Avenue.
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Golden State By ROBERT H. BUTLER

Resident Engineer

Progress at Junction With

Four Major Highway Routes Freewdy
H,iKiHWAv 1.NGINEERS today, as did

their predecessors the guides and ex-

plorers of \esteryear, still must seek

mountain passes for economical and

practical travel. Nature in her moun-
tain blockading of over 5,000,000 in-

habitants of the Los Angeles metro-

politan area, reluctantly provided

only a few passes, the principal one

being the renowned Ridge Route, on

US 99, now a part of the "Golden
State Freeway."

Congregating at the southeasterly

end of this pass are San Fernando
Road, the most direct route to Los

Angeles; Sepulveda Boulevard, serv-

ing the San Fernando \'alley and
beach communities; Foothill Boule-

vard following the foot of the Sierra

Madre Mountains ot the San Gabriel

Valley; and, as if this were not

enough, the Sierra Highway going

easterly to serve the fast growing, jet

airplane building and testing area of

Palmdalc and Lancaster. All four of

these artcrials are state highway
routes.

To combine, to intersect, to accel-

erate, and to decelerate these congre-

gating major arterials for smootii and

efficient traffic flow in spite of na-

ture's seemingly cruel confinement,

the highway engineers of District

VIL together with the bridge engi-

neers, were forced to search deep into

their highway knowledge. Discarding

first one alternative and then another,

the final ans\\er turned up the fol-

lowing:

The Problem

Move 1,750,000 yards of material with

29,000,000 station yards of overhaul;

Build seven bridges varying in span
length from 27 feet to 457 feet;

Place 16,000 feet of pipe varying from
8 inches CMP's to 87 inches RCP, includ-

ing a 14-foot metal plate arch;

Relocate a dozen utility lines, including

pipe lines carrying one-third the total

natural gas supply of the Los Angeles
metropolitan area;

Pave six miles of four-lane and six-

lane roadway with Portland cement con-

crete or asphalt concrete within a three-

mile project;

Perform various other work varying

from the installation of property fencing

to the construction of an equestrian un-

dercrossing.

On July 16, 1953, Griffith Company
of Los Angeles offered to perform
this \\ork on the Golden State Free-

way for S3,060,396.35-about $407,000

less than the average of 13 other bid-

ders. Griffith Company, after receiv-

ing the award of contract, started

work on August 31, 1953. Since that

GOLDEN STATE FREEWAY CONSTRUCTION
CONNECTING

RiDGE Route, Sierra Highway, Foothill Boulevard, Sepulveda Boulevard / 5an Fernando Road.
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Looking northerly along completed Ridge Roufe section in Weldon Canyon, showing contractor's equipment descending 40 percent grade with embankment mate-

rial for Weldon Canyon ftll that is being obtained by widening the Weldon Canyon Summit cut

time, w ith rhe able assistance of their

subcontractors, they are proving that

with close coordination and careful

planning, nian\ phases of complex
freew a\' construction may be per-

formed simultaneously. To perform

these various phases of work, equip-

ment is now being used on the job

M'hich has a replacement value of over

$1,000,000.

A million dollars of bridge \\ork

on the contract is under the direct

supervision of C. J. Woodbridge,
Bridge Department representative for

the State Division of Highways. It is

interesting to observe the variety of

structural design included in this

group of seven bridges. At the Route
158/4 separation and the Route 23

southbound interchange the large

skew angle between abutments and
deck called for "outrigger" construc-

tion so that girders could span the

shortest distance between abutments.

Route 4/157 separation and overhead

has part of the structure founded on
piles, with the concrete box girder

spans joining steel girder spans over

the Southern Pacific Railroad.

Weldon Canyon Overhead

Repres&nting a rather unusual use

of a bridge is the Weldon Canyon
overhead which crosses the Southern

Pacific Railroad Tunnel No. 25 with

four spans. To avoid placing addi-

tional loads on the tunnel, bents ad-

jacent to the tunnel transmit their

loads through cast-in-place piles

drilled to 10 feet below the railroad

track. Some of the piles are 80 feet

deep, and were drilled through layers

varying from soft silt to hard rock.

While drilled piles \\'ere required for

this bridge and the Owens \'alley-

Los Angeles Acqueduct Bridge, it is

interesting to note that the contractor

elected to use drilled piles for the en-

tire project.

To the passing motorist the earth-

work, which has been sublet to J.

Tomei and Sons, is most spectacular.

One unidentified lady motorist, after

seeing a pioneer "cat" perched some

250 feet in the air wkh apparently

nothing holding up the outside track,

stepped from her car, pointed up-

ward, let out a scream and promptly

fainted. In the heaviest cuts approxi-

mately 75,000 cubic yards per 100 feet

station will be moved.

Perhaps this business of altering na-

ture to serve man is more realistic to

Victor Weldon, a native son born in

1890, than to many of us, at least in

a nostalgic sense. In the span of his

lifetime he has seen Weldon Canyon,

which was named after his father,

ravaged by fire and torn by floods,

yet still remain a canyon, finally to

lose its identity as such because of the

growing traffic demand for better

highways.

Hal McGregor is job superintend-

ent for Griffith Company, and the

writer, resident engineer for the State

Division of Highways. Joe Porcher is

general superintendent for Griffith

Company, and E. A. (Ace) Parker,

field supervisor for the State.

and Public Works 39



UPPER— looking soufheasferly, showing portion of half-million-yard fill under construction tn We/c/on Canyon. LOVvtR- Looking northeasieriy along Owens Valley-

Los Angeles open channel aqueduct, showing special design, reinforced concrete bridge construction to permit passing of freeway over the aqueduct.
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UPPER-LookIng norfherly along Golden Stale Freeway opprooching the Owens Valley-Los Angeles aqueduct crossing, showing fill-compacting operations under

way. The structure shown in center of photograph is the reinforced concrete equestrian undercrossing. LOWER—Looking southerly at bridge bents under construc-

tion for (he Route 4/157 seporofion structure which will carry the Golden State Freeway over Son Fernando Road, the main link of the Soufhern Pacific Railroad,

and the southbound interchange roadway to Foothill Boulevard.
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CALIFORNIA'S ACCELERATED HIGHWAY CONSTRUCTION PROGRAM

By FRANK B. DURKEE, Director of Public Works

I HE California Highway Commis-
sion in November, 1953, adopted the

largest annual highwav budget in the

history of California—so far as we
know, the largest in the history of

any state in the Union, exxlusive of

toll facilities.

This budget totals $298,998,830.

After making deductions for city

streets and other purposes, it provides

a total of approximately $267,000,000

for all state highwa\- functions. Of
this amount, $205,000,000 is allocated

for major state highway construction

purposes, including right of \\a\' ac-

quisition. This is 74 percent more for

major construction than was pro-

vided for this purpose in the budget
adopted in October, 1952.

Deficiencies Always With Us

Whether we go back to the days
of fort\-nine, to the horse and buggv
days of the nineties, or the first bond
roads of 1912, California has had a

great burden of highway deficiencies.

This has continued to the present dav.
We have seen the Highw a\' Commis-
sion, year by year, especially since

World War II, take the one step for-

ward which available funds permitted,
while mounting traffic left us two
steps behind.

This year, at long last, the tide may
be said to have turned. It has been
possible, with the increased revenues
provided by the Highway Act of
1953, to take a real step forward.

During the 1953 Session of the Leg-
islature, in response to questions by
legislative Cf)nimittees, representatives
of the Department of Public Works
expressed the opinion that it would be
possible to break the backbone of Cali-
fornia's critical highway problem in

10 years, if adequate financing were
jirovided.

New Taxes Made Possible Increase

in Current Budget

The Legislature's response was a

sizable increase in highway user
taxes, which became effective, in parr.

on Jul\' 1st, last. Largel\' as a result,

the commission was able to revise the

previousl\- adopted budget for the

current fiscal year (1953-54), and to

add to it more than $87,000,000 for

construction and rights of way. Last

Noxcmbcr the second budget (1954-

55) adopted on the basis of the new
legislation set the all-time record for

highway financing in California.

In view of the fact that the present

law provides for a cutback of one-

half cent in the gasoline tax and in

other taxes at the end of two years,

it may well be some years before our

state highway construction program
will again equal this new record.

Some time will necessarily elapse be-

fore even our increasing traffic and

travel will produce sufficient addi-

tional income to provide another

$205,000,000 in one year for major
construction purposes.

Features of the 1954-SS Budget

Let us consider some of the im-

portant features of the new budget
as it pertains to state highwa\'S.

This $267,000,000 is a lot of money.
Most of it comes from highway user

taxes, and the highway user is entitled

to know what he may expect for his

money in terms of safer and more
expeditious travel.

The largest single category in the

1954-55 State Highway Budget is for

major construction and improvement,

$145,387,000 (which does not in-

clude rights of way). This represents

55 percent of the total for all state

highwa\' purposes. The next largest,

rights of way (which is principally

to provide for jiittire major construc-

tion and improvement), is approxi-

mately $60,000,000, or 22 percent.

A part of the remaining 23 percent

eventually- will go into additional

mileage of new and improved high-

ways. There is a small item for minor
improvement and betterment, and a

substantial one of nearly $5,000,000 as

a contingency reserve most of which
ma\ be expectcii tf) be transfcrretl 1)\

the end of the fiscal year to construc-

tion projects.

Maintenance continues to require

approximately $25,000,000; adminis-

tration amounts to $6,500,000; and
there are the usual provisions for

buildings, plants, equipment, and the

maintenance of the San Francisco-

Oakland Bay Bridge. The onl\- other

major category of expenditure is $16.-

000,000 for preliminary engineering

—which, like acquisition of rights of

way, is essential for the planning of

future construction.

An item of $2,500,000 for federal

aid secondary matching funds has

been included in the new budget, and

a like amount was included in the

1953-54 budget as revised last julw

This new feature of the state high-

way budget is a provision of the 1953

legislation, which has as its purpose

assistance to the counties in matching
the federal aid secondary funds allo-

cated to them. The new law now pro-

vides that from the State Highway
Fund there shall be provided the nec-

essary matching funds as required by
federal law, not to exceed $50,000 for

any one county. Thirteen counties al-

ready have a\ailed themselves of this

assistance, and others are planning to

do so before the end of the current

fiscal year.

what the New Budget Is Expected
to Accomplish

The highwa\' user probably is less

concerned with budget details than Ik

.is with the mileage of new, niiHlern

highways that the dollars represent.

During the 1953 Session of the Leg-

islature considerable was said about

priorir\' of highwa\- needs. In answer

to legislators' questions, representa-

tives of the department and of the

commission gave assurance that any

additional funds that might be pro-

vided would be used to attack the

most critical situations first, and that

the job of progressively meeting the

State's huge backlog of highwa\' de-

ficiencies would so forward in an
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ordcrl_\ nuiiincr ami as r;ipidl>' as pos-

sible, subject, of course, to tlie alloca-

tion foniuilas of the Legislature.

A stud)' of the two budgets adopted

since the new legislation took effect

will demonstrate that this promise has

been kept. Alread\- there has been a

tremciuious state-wide advance in the

construction of essential urban free-

ways, intercity expressways, and a

large mileage of rural routes; and the

progress next year will certainly be

even more impressive.

Los Angeles Freeways

In the Los Angeles area, among
other projects, the Hollywood-Santa

Ana Freeway connection will be

completed, providing more than 43

miles of multilane full freeway contin-

uous from \'ineland Avenue in the San

Fernando \'alley to southeast of the

City of Tustin except for the portions

through Anaheim and Buena Park.

The Ramona Freeway will be ex-

tended through and easterly of El

Monte; the Harbor Freeway, cur-

rently in the construction stage as far

south as Santa Barbara Avenue, will

start reaching northward from San

Pedro; the Colorado Freeway will be

extended westward from the new-

Pioneer Bridge in Pasadena; and a

start will be made on the Sepulveda

Free\\a_\.

In San Francisco

In tiie San Francisco Bay area, we
shall sec under way the direct connec-

tion between the Bayshore Freeway
in San Francisco and the Bay Bridge;

the completion of the widened East

Shore Freeway north from an en-

larged distribution structure to El

Cerrito; a new freeway connection

from the East Shore Freeway to the

Dublin Canyon Freeway section of

US 50; freeway development in

downtown Oakland; and a real start

on the new freeway section of US 40

in western Contra Costa County, ex-

tending from Richmond northerly to-

ward the Carquinez Bridge.

Freeway by-passes of the congested

business districts of Fresno, Salinas,

Areata, Banning, Petaluma and other

cities will be initiated or continued in

the new budget. San Diego will see

the start of a new east-west freeway

on Siijn Route 94.

On US 99

On the major intercity route, prog-

ress is no less impressive. By the time

all the funds allocated to US 99 in the

current budget (1953-54) and the

new budget (1954-55) have been ex-

pended, there will be a very limited

mileage of that route between Los

Angeles and Sacramento remaining to

be improved to multilane divided

highway standards. The expressway

construction of US 101 between Los

Angeles and San Francisco is going

ahead at a rapid pace; and 101 north

of San Francisco—the Redwood High-

way—is losing more and more of its

curves, grades and congestion. More
multilane divided miles are being

added on US 40; US 50; on US 60-

70-99 in Riverside County; and on

portions of US 99 north of Sacra-

mento.

Although a large portion of the

budget is devoted to freeway con-

struction, many miles of other im-

portant improvements are included.

Allocations to long-waited and neces-

sary state highway projects have been

made in every county in the State

in the new budget or the current

budget. These projects represent the

most critical deficiencies in their re-

spective regions.

The Continuing Highway Program

Thus we have a budget which rep-

resents not only a considerable step

forward toward the goal of adequate

highways in our State, but which is

also a planned step forward. Projects

which have been at or near the top

of the critical list for years have now
been advanced to the construction

stage. Hundreds of miles of safer, less

congested highways will be available

for our people far sooner than previ-

ously scheduled.

Another important fact about the

new budget is that it does not repre-

sent a single, spasmodic outburst of

highwa\' construction activity. It is

part of a continuing program which

has been under way since shortly

after World War II, with the differ-

ence that it is now being carried on at

an accelerated rate.

Still another important fact about

the budget is that the highway im-

provements for which it provides are,

for the most part, per?/hinent im-

provements. The freeway principle-

control of access, with little or no

cross traffic— is being adhered to on as

many new projects as possible. If the

traffic needs of California are to be

met, and if the public investment in

our highways is to be protected and

preserved, we must continue to con-

centrate, wherever possible, on per-

manent improvements and on high-

ways of the limited access type;

otherwise we shall risk dissipating our

highway user taxes on projects which
will not yield long-term benefits to

our people.

Many Projects Yet Unfinished

But, despite all that may be said

about our augmented program, we
are still deep in the woods. We still

have with us, for example, many,

many miles of unbuilt freeways in the

Los Angeles area; the much-needed

addition to the Posey Tube between

Oakland and Alameda; the freeway in

the \Valnut Creek area in Contra

Costa County; long substandard

stretches of the Redwood Highway;
hundreds of inadequate bridges, in-

cluding a multimillion-dollar addi-

tional bridge across Carquinez Straits.

This progress report on your state

highway program would be out of

balance if it failed to take cognizance

of how far we have yet to go.

Augmented Program Being Administered

The immediate task of the Division

of Highways, however, has been to

put the additional funds to work as

quickly as possible. At the time the

1953 legislation was under considera-

tion there were questions in some

quarters as to the ability of the divi-

sion and the contracting industry to

make full use of the augmented reve-

nues as they would become available.

These questions, I believe, have now
been pretty definitely answered.

By the end of 1953, with six months

to go, the Division of Highways had

under construction 277 individual

contracts having a value of 1 154,000,-

000. This leaves a balance of |23,000,-

000 yet to be contracted against the

1953-54 budget, to be awarded early

this spring. Plans and specifications

are complete for many projects in-

cluded in the 1954-55 budget which

was adopted by the commission last
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November. Some of these projects

will be advertised in January and Feb-

ruan- of this year, so that many con-

tracts will be ready for award on
April 1st, as the code permits. Con-
struction should be well under way
h\- this summer.

The State's engineering organiza-

tion is demonstrating its ability to de-

sign and administer the expanded

highway program. And the number
of bids we are receiving indicates,

among other things, that the contract-

ing industr\- is presently capable of

absorbing and handling the increased

construction the new funds have made
possible. This will be true, I believe,

should the present level of taxes be

continued, \\ hich, of course, is a pol-

icy question to be resolved by the

Legislature.

Continuous Plonning

The value of continous planning

far ahead of immediately available

funds was never more clearly demon-
strated than bv the prompt and effec-

tive expenditure now being made of

the new highway revenues. Because

the Division of Highways was ready

with the plans, it was possible for the

Highway Commission to adopt an in-

creased and revised budget for the

current year within three weeks from
the effective date of the legislation.

Because the division had completed
preliminary studies and was well

along on detail design and plans for

additional projects, the budget for

1954-55 will be translated into con-

tracts and construction without de-

lay. Further adxancc planning and
preliminary engineering work are

being continued and accelerated.

Revolving Fund for Right of Way Important

The revolving funds which the

Legislature made available for acqui-

sition of right of way, also has been
of great importance in the speedup of

the highway program, and in the cut-

ting down of future costs. Some $20,-

000,000 has been made available to

date, and another $10,000,000 can be
used starting July 1, 1954.

Up to the present, the High\\a\-

Commission has authorized the expen-
diture of $12,000,000 of the advance
right-of-way funds, principally for

the accjuisition of property on which
improvements were being planned. It

is estimated that if this $12,000,000

had not been available, and the pur-

chase of the properties had had to be

deferred until after the contemplated

improvements had taken place, $80,-

000,000 would have been required to

acquire them for state highway pur-

poses. In other words, based on a con-

servative appraisal of \alues following

anticipated development of properties

ahead}' acquired, in the process of ac-

quisition, there is a net indicated sav-

ing to the State thus far. through the

use of this right-of-way revolving

fund, of $68,000,000 in right-of-way

costs.

It now appears that it \\ ill be pos-

sible to continue advance right-of-

wa\' acquisition, and that the remain-

ing $10,000,000 will be drawn on as

soon as it becomes available next July.

Applying the current rate of savings

to the entire $30,000,000 of revolving

funds, a saving of $170,000,000 may
reasonably be expected.

Finally since some portion of the

money will be returned to the fund

before all of it is expended, and will,

in turn, be used to purchase still more
advance right of way, further savings

undoubtedly will develop. By 1962,

when the fund terminates under pres-

ent law, we may very well have saved

as much as $200,000,000 by acquiring

rights of wav before property devel-

opment takes place. It is believed the

fund is adequate for the present.

Cooperation With Owners Now Possible

Another important result of the

program for advance acquisition of

right of way is the immediate and

effective cooperation it makes possible

between the department and land-

owners and developers. In areas

where future highway construction

is under consideration, owners are

now enabled to develop their prop-

erties knowing how future highway
construction is going to affect their

property, while the taxpayers save

money in the actual costs of land for

highways.

Land developers are appreciative of

the fact that the State can now back

up its long-range highway planning

with definite action, and, in turn, they

arc inclined to pay more attention to

future highwa\- needs, and to offer

more assistance to highway planners.

Route Adoptions Control Program

But the effectiveness of the advance

right-of-wa%- program, like all high-

way planning, is dependent on a firm

and sustained policy of route deter-

mination. If we are going to correct

our highwa\- deficiencies in any rea-

sonable period of time, and at the least

po.ssible cost to the highw a\' user, the

State must proceed with a program of

route adoptions so that precise plans

ma\' be prepared, right of way ac-

quired, and construction undertaken.

Therefore, the progress of route

adoption proceedings may well con-

trol the progress of our augmented
high\\a\' program.

Present day standards ond needs make
if inevitable that, to improve almost any
California state highway, some private

property must be acquired. Despite the

careful study that goes into every project,

there is bound to be some degree of indi-

vidual opposition to whatever route is

recommended by the State Highway En-

gineer. The commission stands ready, as

always, to give all possible consideration

to the expressed desires of a community.

But we cannot permit, if we are to serve

the general public interest, the bogging

down of the continuous, orderly develop-

ment of an adequate highway system for

the 12,000,000 people and the 6,000,000

motor vehicles in California in a flood

of individual objections to specific free-

way routes.

Transportation has always been the

key to development in America. And
in this regard highways are vital to

the future of California. We must
ever be conscious of what the exten-

sion and improvement of the highway
system is doing to the economy of

our State as a whole, and of local areas

in particular. Even if the statutes did

not so require, it would be the policy

of the commission, I am sure, so far

as possible to support an equitable and

balanced state-wide program. The
need for such a balanced program is

one of the reasons why route adop-

tions are so important; why unreason-

able delay, for \\ hatcver reason, may
result in actual loss of business or

other detriment to given areas of our

State.

Support of Civic Groups Appreciated

In this connection I should like to

express the gratitude of the commis-

sion for the stand which has been

taken by civic organizations in re-
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cent roiuc adoption discussions. Such

bodies, along with planning commis-

sions and other public-spirited groups,

have taken the trouble to inform

themselves of the facts—all the facts-

involved in the selection of a recom-

mended route, and often have en-

dorsed the proposal of the State

Highway Engineer in the face of se-

vere criticism bv individual citizens or

by newly formed protest organiza-

tions.

Such support makes it less difficult

for the commission and the engineers

to continue planning those freeways

which are a recognized, urgent need

of motor \chiclc users and communi-

ties throughout California.

Highway Program Cannot Wait

Transportation I have suggested, is

the ke\' to our advancement. Often, in

the course of freeway discussions, the

question arises: Are freeways and

other modern highway improvements

the answer, or a complete answer, to

our transportation problem?

Certainly there can be little ques-

tion but that the over-all transporta-

tion needs of California will require

more than freewa\s. There is need, in

our metropolitan areas particularly,

for some form of mass transportation

and for what has come to be called

rapid transit. We can all agree that

anv such development sliould be co-

ordinated with the highway program.

But for the present such proposals are

largely in the discussion stage. How
soon an\- attainable plan can be agreed

upon and implemented, is anybody's

guess.

In the meantime, nearly 6,000,000

motor vehicles have been registered in

California. The need to provide the

highway facilities which they require

is our immediate, pressing transporta-

tion headache. This is the iob of the

Division of Highways, and it is a job

which cannot wait. The freeway pro-

gram, with its increased traffic ca-

pacity and increased safety, is our

answer.

Public Has Accepted Increased
Highway Taxes

I have mentioned the gratification

of the Highway Commission at being

provided the means to accelerate our

highway program. There is another

source of gratification in this situa-

tion. That is the general public ac-

»

Robert E. McClure

Succeeds H. R. Baker
The California Highway Commis-

sion has a new member in the person

of Robert I". .McClure. He was ap-

pointed !)> Governor (loodwin J.

Kniuhr on januar\- I5rh to scr\c on

h
h

ROBERT E. McCLURE

the Highwa\- Commission for four

years succeeding Harrison R. Baker
of Pasadena who served four terms.

He was born at Columbus, Ohio,
in 1896 but has been a resident of

Southern California since 1922. He
is the editor and publisher (with

j. D. l''unk) of the Santa .Monica

Evening Outlook and has become
widely known in Southern Cali-

fornia for his outstanding editorial

writing for his newspaper. He is

also the author of five published

novels and numerous short stories

and articles.

Always active in civic affairs

McClure has been Chairman of the

Highway Committee of the Santa

Monica-Ocean Park Chamber of

Commerce for the past three and

one-half years. He was the leader

in the campaign for a charter change

in the City of Santa Monica that led

to the adoption of the council and

city manager form of government
for that city.

He has been a long time director

of the local Community Chest, Red
Cross, Boy's Club, Chamber of Com-
merce and other civic organizations.

McClure is also president of the

Santa Monica Bay Council of the

Navy League.

A graduate of Yale University he

earned his Phi Beta Kappa key there

as well as belonging to Zcta Psi.

He was a resident of Pasadena from
1922 to 1936 and new lives in West
Los Angeles. He is married and has

four children. His father was Colonel

Samuel G. McClure (1863-1948), who
published newspapers in Ohio and

Southern California and was one of

the original members of the Metro-

politan Water Board of Southern

California.

ceptance of the increased highway
user taxes which have made the ac-

celerated program possible.

The Associated Press stated in a re-

cent feature article that, "every time

>'ou drive into a service station and
say 'fill 'er up!' you are buying a piece

of highway."

I believe the general acceptance of

the increased taxes is due to public

confidence, built up over many years,

that our "pay as you go" program is

sound, and that the highway user

funds are being properly and effec-

tivcK' expended in the improvement
and operation of our highway system.

I believe, also, that it is attributable

in large measure to public awareness

of the need for the increased reve-

nues. For this public awareness a great

deal of credit is due to many individ-

uals, publications and organizations

for a sustained program of public in-

formation concerning the highway
needs of our State.

YIELDING RIGHT OF WAY
The first vehicle entering an inter-

section has the right of way, says the

California State Automobile Associa-

tion. The vehicle on the left yields

right of way if two or more vehi-

cles enter intersection simultaneously.

Drivers must yield right of way to

pedestrians in marked or unmarked

crosswalks.
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Cost Index Shows Little Change in Highway Costs

During Fourth Quarter of 1953

RICHARD H. WILSON, Assistant State Highway Engineer

H .C. McCARTY, Office Engineer

JOHN D. GALLAGHER, Assistant Office Engineer

I HE California Highway Construc-

tion Cost Index dropped six-tenths of

1 percent during the fourth quarter

of 1953. During the year of 1953 the

Index had a maximum spread of only

1 .6 points.

Tiic Index stood at 216.7 (1940 =
100) for fourth quarter as compared

to 218.0 in the third quarter, 217.5 in

the second quarter and 218.3 in the

first quarter of 1953 and 226.2 in the

fourth quarter of 1952. The fourth

quarter of 1953 index figure of 216.7

is 28.7 index points, or 11.7 percent,

under the 245.4 of the fourth quarter

of 1951 which was the quarter of

highest construction costs as reflected

by the Index.

The California Highway Construc-

tion Cost Index is tabulated below by

)ears and quarters since 1940.

Year Cost index

1940



CALIFORNIA DIVISION OF HIGHWAYS AVERAGE CONTRACT PRICES

1940..

1941..

1942

1943..

1944..

1945
1946.

1947..

1948..

1949..

Roadway
excovah'on,

per CO. yd.

... $0.22

.. 0.26

.. 0.35

... 0.42

.. 0.50

0.51

0.41

0.46

0.55

0.49

1st quarter 1950 0.34

2d quarter 1950 0.40

3d quarter 1950 0.41

4th quarter 1950 0.42

1st quarter 1951 0.45

2d quarter 1951 0.63

3d quarter 1951 0.56

4th quarter 1951 0.66

1st quarter 1952 0.56

2d quarter 1952 0.53

3d quarter 1952 0.55

4th quarter 1952 0.66

1st quarter 1953 0.45

2d quarter 1953 0.50

3d quarter 1953 0.54

4th quarter 1953 0.48

* Untreated rock base substituted for crusher run base at this point.

Crusher

run bose,

per ton

$1.54

2.31

2.81

2.26

2.45

2.42

2.45

2.42

2.43

2.67

2.22

2.13

2.32

2.81

3.07

3.88

2.88

2.91

3.25

3.19

2.61

2.68

2.48*

2.07

2.15

2.11

Plant-mix

surfacing,

per ton

$2.19

2.84

4.02

3.71

4.10

4.20

4.00

4.32

4.30

4.67

3.65

4.48

4.25

4.64

4.06

4.56

4.59

5.66

4.88

5.29

5.49

4.97

5.27

5.38

5.30

4.74

Asphalt

concrete

pavement,

per ton

$2.97

3.18

4.16

4.76

4.50

4.88

4.68

5.38

5.38

4.64

3.74

3.74

5.50

4.61

5.22

4.63

3.90

4.89

4.77

4.13

4.60

4.46

4.59

4.82

4.47

PCC PCC
pavement, structures,

per cu. yd. per cu. yd.

$7.68

7.54

9.62

11.48

10.46

10.90

9.48

12.38

13.04

12.28

10.86

10.91

12.55

11.71

12.93

12.41

12.71

14.25

14.20

12.80

12.53

12.47

13.06

13.78

14.77

$18.33

23.31

29.48

31.76

31.99

37.20

37.38

48.44

49.86

48.67

40.15

43.03

44.34

43.18

46.38

51.50

46.14

49.38

47.46

49.12

48.21

48.45

53.19

52.68

49.23

53.41

Bar rein-

farcing

steel,

per lb.

$0,040

0.053

0.073

0.059

0.054

0.059

0.060

0.080

0.092

0.096

0.077

0.080

0.093

0.098

0.103

0.105

0.107

0.105

0.094

0.091

0.094

0.094

0.098

0.091

0.092

0.105

sensitive to labor costs, while roadway
excavation, rock and plant-mixed sur-

facing in \\hich labor is a lesser factor

than machinery decreased.

Ho\\ever, it is still the opinion of

this department that the predominat-

ing factor at this time in holding over-

all construction costs to a level and

preventing increases is strong compe-
tition among bidders. Reference to

the accompanying tabulation of the

average number of bidders on work of

the Division of Highways for the last

six months of 1953 shows an increase

from 6.2 in July to 7.7 in December,
\\ith the larger jobs consistently at-

tracting more contractors. It will be

noted that during this six months'

period that the average number of

bidders on I'iS projects costing up to

$50,000 was 5.3 while on 15 proj-

ects of from 1500,000 to 11,000,000

the average number of bidders ^\"as

9.5 and on 13 projects of over $1,000,-

000 each the average was 10.5 bidders.

Comparison of California Highway
Construction Cost Index \\ ith the Bu-

. . . Confinued on page 50

Struc-

tural

sfee/,

per /b.

$0,083

0.107

0.103

0.080

0.132

0.102

0.099

0.138

0.126

0.117

0.081

0.105

0.131

0.120

0.206

0.166

0.165

0.169

0.152

0.143

0.132

0.128

0.150

0.132

0.129

0.139

CALIFORNIA DIVISION OF HIGHWAYS
NUMBER AND SIZE OF PROJECTS, TOTAL BID VALUES AND

AVERAGE NUMBER OF BIDDERS

(July 1, 1953, to December 31, 1953)

$50,000 $100,000 $250,000 $500,000

Project volume Up to to to to to Over All

$50,000 $100,000 $250,000 $500,000 $1,000,000 $1,000,000 projects

Road projects:

No. of projects ... 114 32 28 21 12 3 203

Total value (bid

items) $2,227,504 $2,176,383 $4,523,023 $7,109,040 $7,408,849 $3,665,369 $27,110,168

Avg. no. bidders... 4.9 7.1 7.5 8.7 9.6 9.7 5.6

Structure projects:

No. of projects ..-_ 21 8 7 6 3 3 48

Total value (bid

items) . $562,494 $536,741 $1,025,106 $2,353,865 $2,098,591 $6,053,917 $12,630,714

Avg. no. bidders... 7.4 9.6 10.3 10.0 9.0 12.7 8.9

Combination projects:

No. of projects 7 7

Total value (bid

items) _.. _.. ._. __ — ..- $16,908,600 $16,908,600

Avg. no. bidders... 10.0 10.0

Summary:

No. of projects - 135 40 35 27 15 13 258

Total value (bid

items) $2,789,998 $2,713,124 $5,548,129 $9,462,905 $9,507,440 $26,627,886 $56,649,482

Avg. no. bidders- 5.3 7.6 8.1 9.0 9.5 10.5 6.9

Total Average Bidders by Months

July Aug. Sept. Oct. Nov. Dec.

6.2 6.9 6.4 7.6 7.4 7.7
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Californid BridSes
Downtrend of Construction

Costs Halted During 1953

By J. S. McClelland, Assistant Statistician, and

W. J. YUSAVAGE, Junior Research Technician, Bridge Department

The following article is the second

in a series dealing with California

bridge costs. The preceding article,

which appeared in the January-

February, 1953, issue of California

Highways and Public Works, pro-

vides a general introduction.

For total highway costs, of which

bridge costs are but a portion, the

reader is referred to a series of

articles entitled Cosf Index, by R. H.

Wilson, H. C. McCarthy, R. R. Nor-

ton, and J. D. Gallagher, the most

recent of which appears in the

November-December, 1953, issue of

the some publication.

Inflationary conditions accompany-

ing the Korean War pusiied Califor-

nia bridge construction costs to an

all-time high during the year 1951.

The ensuing cost decline, which

started late the same year, continued

until mid- 195 3 when the trend was

reversed, at least temporarily, and

costs once again started upward.

During the first quarter of 1953

costs underwent a sharp but tempo-

rary increase indicating, possibly, an

attitude of caution in view of the re-

moval of governmental restrictions

affecting the construction industry.

The cost increase A\as short-lived, for

a show of highly competitive bidding

returned second-quarter costs to the

level \\hich existed prior to the sud-

den rise. During the last six months of

the year, however, costs began a slow

ascent marked by successive increases

of 2 percent and 3 percent in the quar-

terly level of costs. The cost level for

each quarter of 1953 can be found in

the accompanying chart which indi-

cates the course of California bridge

construction costs since 1934.

Determination of Costs

California bridge construction costs

arc reported in the form of an index

which compares the total cost of a

schedule of representative work dur-

ing a given period \\ ith tiie total cost

of the same schedule of work during

the base period, the calendar years

1939 and 1940. The fixed schedule of

\\(irk contains the 14 major contract

items of work called for in bridge

construction; the quantities of the

items are the sums of the respective

item quantities in all projects on

which bids \\ere received during the

base period. Periodic cost of the fixed

schedule is obtained bv applying the

14 average unit prices for the period



to tlic fixed qiuuitilics; these ;i\ eiMgC

item unit prices are computed from

the low bids on all bridge projects on

w hicli bids were received during the

particular period. The 14 items of

^\ ork, the respective base-period quan-

tities, and the average base-period unit

prices can be found in Tabic II.

Volume of Bridge Construction

In ;uidition to construction costs,

the cliart illustrates the annual levels

of expenditure b)- the State for bridge

construction and the resulting physi-

cal volume of work. The information

is shown in index form with the years

1939 and 1940 as the base. The three

indexes shox\n in the chart appear in

tabular form in Table I along x\ith

levels of expenditure expressed in

millions of dollars.

General Trends

Bridge costs reached their record

high during the third quarter of 1951

as the most serious dislocations ac-

companying the Korean War were
being felt locally. Some relief was
seen late the same year, however, and

by the end of 1952 costs were down
approximately 12 percent from the

1951 peak. Costs underwent a brief

up-down movement early in 1953

which terminated in a moderate up-

ward trend—taking costs, as of the

fourth quarter, to within 7 percent of

the 1951 peak.

The cost data used in the prepara-

tion of the bridge index shows that,

among the 14 contract items of work
considered, the various items of struc-

tural steel have contributed the most
to the gross fluctuations of costs dur-

ing the past several years, and the

items of concrete have contributed the

most to the long-run rise in the level

of costs. As of the last quarter of

1953, structural steel items stand at

approximately 200 percent of the base

price level. Concrete items stand at

approximately 275 percent of the base

level, and the other contract items

range between the t-\\o with the no-

table exception of excavation which
remains at approximately 1 50 percent.

The rising level of costs during the

last half of 1953 does not indicate anv
relaxation of competition in bidding.

Bid records for the past two vears

TABLE 1

INDEXES RELATING TO CALIFORNIA BRIDGE CONSTRUCTION AND PERIODIC DOLLAR

VALUES OF LOW BIDS ON CALIFORNIA BRIDGE CONSTRUCTION



TABLE II

TOTAL QUANTITieS. WEIGHTED AVERAGE PRICES, AND DOLLAR AND RELATIVE VALUES OF

LOW BIDS FOR 14 PRINCIPAL ITEMS OF WORK IN CALIFORNIA BRIDGE

CONSTRUCTION, CALENDAR YEARS 1939 AND 1940

Items of work

Structu re excavation

Class "A" Portland cement concrete

(structures)

Class "A" Portland cement concrete

(footing block) _

Structural steel (plate girder)

Structural steel (rolled beam)
Structural steel (truss)

Miscellaneous iron and steel

Bar reinforcing steel

Furnishing steel piling

Furnishing concrete piling

Driving steel piling

Driving concrete piling

Steel bridge railing

Concrete bridge railing

Totals.

Total base

period contract

quantities

156,286 cu. yds..

176,634 cu. yds.,

12, 774 cu. vds.

5,810,000 lbs....

4,953,000 lbs.. __

7,884,000 lbs.. _.

766,630 lbs

35,958,000 lbs..

-

79,329 lin. ft....

146,861 lin. ft. ..

2,313 ea

3,781 ea

21,709 lin. ft....

42,976 lin. ft.. _.

Weighted
average
prices

31.56

18.42

12.04
.077

.063

.099

.138

.040

1.79
1.60

25.29
40.84
5.93
1.91

Dollar

values of

base pe-

riod low
bids

3244,398.00

3,252,837.00

153,745.00
4,50,221.00

310,900.00
782,269.00
105,639.00

1,440,424.00

142,168.00
235,477.00
58,490.00

154,411.00
128,798.00
82,190.00

Relative

values

3.24%

43.13%

2.04%
S.97%
4.12%
10.37%
1.40%
19.10%

88%
12%
78%
05%
71%

1.09%

37,541,967.00 100.00%

supply of labor and materials, in-

creased efficiency on the job, and stiff-

ening competition in the industry

have been large!)' responsible for the

decline. During the past year, how-
ever, as the downward trend of bridge

costs halted, it became apparent that

the rate of readjustment was slowing

down. Piid prices in the future may
follow more closel\- the trends of

wage rates and materials prices.

Wage agreements during the past

year gave hourly rate increases rang-

ing from 10 cents to 15 cents to the

basic trades; fringe benefits added sub-

stantialK' to the increase of labor costs.

The nominal prices for some basic

materials increased during the year,

l)ut stiff competition among suppliers

held the general level of prices steady.

The outlook for 1954 holds no indi-

cation of increases in materials prices,

while labor costs are expected to rise

only moderately. Accordingly, in

view of recent predictions from Fed-

eral Government sources that there

will be no substantial change in the

level of construction activity during

1954, the prospects arc good for a lev-

eling of the recent upward trend of

bridge construction costs.

Cost Index . . .

Continued from page 47 . . .

reau of Public Roads Composite Mile

Index and the Engineering News-Rec-
ord Construction Cost Index is shown
on the accompanying chart. The En-
gineering News-Record Index for the

fourth quarter of 1953 is up I.l per-

cent over the second quarter and the

U. S. B. P. R. Composite Mile Index

for the third quarter of 1953 was 0.5

percent over the second quarter.

In spite of the talk of "correction"

of prices (in lieu of the words "reces-

sion" or "depression") and in the face

of statistics on increasing unemploy-
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ment, the records of bid openings on
California state highway construction

projects give no indication of any ap-

preciable lowering of construction

costs.

WEAR WHITE AT NIGHT
A large metropolitan police depart-

ment made a check of the clothing

worn by pedestrians killed in traffic

at night. About four-fifths of the vic-

tims were wearing dark clothes and
one-fifth light-colored garments. This

stud)' points up the I'ulc that pedes-

trians are less likely to encounter traf-

fic mishaps at night if they wear or

carry something white after dark so

that drivers can see them more easiK'.

Paul Dunckhorst

A,

PAUL DUNCKHORST

iVTER 39 years of continuous serv-

ice with the State, Paul Dunckhorst,

assistant bridge engineer of the Bridge

Department, Division of Highways,
retired February 1st.

He had been with the Bridge De-
partment for more
than 30 years, since

May, 1923, and in

point of service
was one of its old-

est emplo)'ees. He
joined the depart-

ment shortly after

it was formed with

less than a dozen

employees and
\\'atched it grow-

to its present size of more than 600.

Dunckhorst is a native of Sacra-

mento, born June 23, 1891, at 1225 J

Street, which is now in the downtown
business section. He attended grade

and high schools in Sacramento and

subse(]uently studied engineering.

First Engineering Job

His first engineering job was with

the Pacific Telephone and Telegraph

Conipan)' in Sacramento, where he

started work as a draftsman in Jan-

uary, 1910. In September, 1912, he

left the telephone company to join a

surve)' party of the Dozier Construc-

tion (Company during construction of

the Oakland, Antioch & Eastern Rail-

way from Sacramento to Glide, in

Yolo County.

In Jul)', 1914, Dunckhorst went to

work for the State with Division III

of the California Highway Commis-
sion, which at that time had offices

in the Forum Building, Sacramento.

W'itii the exception of three years

with the State Reclamation Board in

1916-1918, and a period of four

months in 1918 with the U. S. .\rmy,

his career continued with the Division

of IIighwa)s.

The many friends Paul Dunckhorst

made in that long association will

wish him many happy years in his

retirement, in which he will have time

to pursue his hobb\- of photography

and to carry out plans to do some
extensive traveling.

California Higliways
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what I Have Learned From the Bridge Department of the State of California

By W. T. CHANG, Senior Highway Engineer and Chief Bridge Engineer

Taiwan Highway Bureau, Taiwan (Formosa), China

i CAMF to the United States under a

training program which was spon-

sored by the Foreign Operations Ad-

ministration of the State Department

of tiic United States, formerly the

Alutual Securit)- Agency. Its purpose

is to gi\-c technical assistance to for-

eign countries. Mv travels in the

United States were arranged b\- the

Bureau of Public Roads. I was pro-

posed bv our government, the Re-

public of China, and was approved b\'

the United States Government. Ever

since I graduated from the uni\ersity

it has been my desire to get a chance

to do postgraduate study in the

United States. When I got this lucky

chance, 1 was a very happy man.

Before coming to the United States

I was the Chief Highway Bridge En-

gineer in Taiwan which most people

know as Formosa. Formosa is a Portu-

guese word which means beautiful.

\\'e call it Taiwan because it is our

Taiwan Province just like California

is a part of the United States.

P Interesting Statistics

Taiwan has an area of 14,000 square

miles, about one-eleventh the area of

the State of California, and has a pop-

ulation of 8,000,000. There are 10,000

miles of highways and 11,000 auto

vehicles. Of course, most of them are

trucks and buses. The average traffic

on our 1,000 miles of trunk highways
is 500 auto vehicles per day. Any
structure whose span length is over 10

feet in length is called a bridge; under
that we call it a culvert. There are

7,233 bridges, 10,653 culverts and
35,103 pipe culverts in Taiwan. If we
add the length of bridges together the

total sum is 67 miles. As to the type,

there are suspension bridges, arches,

steel trusses, plate girders, and various

kinds of reinforced concrete and tim-

ber bridges. The loadings are approxi-

mately from H-4 to H-15. The long-

est bridge has a length of 1.2 miles

with a series of 200-foot spans.

W. T. CHANG

Perhaps you can get some idea of

our bridge construction from the ac-

companying two pictures. Figure 1

shows a 110-foot span length arch,

open spandrel type reinforced con-

crete bridge under construction. Fig-

arc 2 shows an old 400-foot suspen-

sion bridge now being replaced by a

140-foot arch bridge and five spans of

46-foot cantilevered reinforced con-

crete girder bridges. Its highest rein-

forced concrete bent is 66 feet high.

Because the depth of water in the

channel was 26 feet, the centering of

the arch was designed by using three-

hinged timber trusses. You can clearly

see one of the timber centering

trusses in the picture.

Bridge Problems

Our difficult bridge problems come
from three factors. They are earthquakes,

floods and typhoons. Earthquakes in

Taiwan are very serious. In our records

one could find many bridge failures be-

cause of earthquakes. We arbitrarily

chose the seismic coefficient as 1, 1.5 or 2

depending upon the location. We know
this is not scientific, but we haven't
enough data to develop a better method.
The general slopes of river beds are very
steep. The ridge in the central part of the
island is about 12,000 feet high. The
widest part of the island is about 80
miles. If we use one-half of 80 miles to

divide the 12,000 feet, we get an average
slope of more than 5 percent in the beds
of our streams. During flood the velocity

of current is terrible, sometimes as high
as 40 feet per second. Nearly every year
we have bridges washed out or bridge
piers settled from scouring. Typhoons are
the combination of swift wind and large
storm. Last year we had a typhoon which
had a wind velocity of 60 miles per hour.

It blew down tall buildings and flooded
the highways. Several years ago we had
two suspension bridge failures from ty-

phoons. Nearly every year we suffer a
great loss.

Due to gradual increases either in

loading or traffic we must strengthen

and widen our existing bridges. Be-
cause we are limited in the type of
construction and equipment available,

our design work presents many prob-
lems. We must design so that we can
build with what we have.

Arrives in San Francisco

AVith those problems in mind I

hoped to find solutions in the United
States. The first place at which I

landed was San Francisco. It's a place

I have dreamed about for years. I

have learned that the two longest sus-

pension bridges in the world are in

that city. One is the Golden Gate
Bridge which is the longest in span

length. The other is the San Fran-

cisco-Oakland Bay Bridge which is

the longest one. Unfortunately I h?.d

only a chance to view it from far

away. Hoping to have another

chance, I arrived at Washington,
D. C. Finally the U. S. Bureau of Pub-
lic Roads put the Division of High-
ways of the State of California on my
program. I had heard that California

has a very large Bridge Department
which was considered to be the best

and Public Works 51



one in the United States. Everyone

congratulated me and I felt very

happ\'.

September 10, 1952, I started my
adventure in the California Bridge

Department. When I entered the

great and beautiful Public Works
Building, the first thing to surprise me
was tiie Bridge Department signboard

with characters painted in golden

color. In China golden color repre-

sents age and fame.

The Bridge Department of Califor-

nia has man\' emploxees including

structural engineers, hydraulic engi-

neers, geologists, architects and clerks.

They are well organized to cover all

phases of bridge work. The\' iiave

\er\- high technical standards and are

very progressive. They train tiie

\()ung engineers and do researcli

work. Their success benefits not onl\-

the people of California hut also all

mankind.
Impressed by Freeway

As one comes to San Francisco, he

first sees tiie Baxshore Freeway with

portions of long bridge structures

built of welded steel girders. Its

aesthetic beautx' attracts everyone's

attention. One can very easil)' see the

bcaut\- and economy of that struc-

ture, but may not realize that the de-

sign work resulted from painstaking

studies. Structural engineers ma>' be

surprised at those cantilever bents,

>et they do not know they used the

ciiannel-shaped bents with the lower

flange buried in the foundation. This

marvelous success in the application

of structural theory brightens the his-

tory of structures.

Bridge designers -usualh' consider

the A.^A. S. H. O. Standard Specifi-

cations for Highwa\' Bridges as a

bible. If one wants to design a

box girder type reinforced concrete

bridge, he will have trouble in finding

specifications in that book. A liox

girder bridge is very beautiful and is

very good when the bridge is on

curve. The State of California has

built man\' bridges of tiiis t\pe. Its

engineers ha\c enough experience to

recommend a proposed specification

for its design.

Prestressed Concrete Bridges

The economical \alue of pre-

stressed concrete bridge still is a moot
(luestion in the United States. Califor-
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One type of arch bridge constructed in Formosa

nia is very progressive in developing

the technique of design of this t_\ pe

of bridge. It has built several of them.

It cooperated with the University of

California in making some tests on

this t\pe of construction. The\' engi-

neers have the scientific spirit to make
further studies in order to dcxelop

their techniques.

California has various kinds of diffi-

cult h>draulic problems in connection

w ith its bridges. It has a research sec-

tion to make special studies for each

problem. It has also developed a chart

to solve the design of culverts and

has published a bulletin on California

culvert practice. In that bulletin is dis-

cussed many difficult problems of the

design work. I know that the Bureau

of Public Roads is doing the same

kinii of research work, too.

Appreciates Help Given

Sometimes rlic founilation of a

bridge costs very much. F.very year

we spend a lot of money in founda-

tion work-. We arc anxious to get

some new C(]uipment to get field data

at the bridge site in order to impro\e

our design. .'Vs yet we haven't found

suitable equipment to fit our condi-

tions. The California Bridge Depart-

ment has designed a tlrill rig for the

investigation of bridge foundations. It

is the most portable ecjuipmcnt that I

have ever seen.

Bridge engineers ha\e difficulty in

finding new books about the applica-

tion of higiiw a\' bridge engineering

principles. The California Bridge De-

partment has published man\' manuals

and charts that include almost every-

thing pertaining to its bridge engi-

neering. It is planning to publish

more. I consider these manuals as the

best series of books on modern high-

way bridge engineering. I am ver\'

iiapp>' that 1 iiad the chance to read

tiiese manuals and to get copies of

them.

The most valuable thing that I have

learned from the California Bridge

Department is that the solution of

bridge problems requires thorough

investigation of everything contribut-

ing to the problem and the proper

application of engineering principles

and good judgment in arri\ing at cor-

rect solutions. The training the\- ha\ e

given me in their methods of organiz-

ing their operations to use their

skilled engineers and their special

equipment to best advantage will be

of valuable assistance to my people.

Their friendship and kindness to nie

is highly appreciated.

California Highways

p
iess

C(

toi(

ill

bo

Eoi

tor

k

V.

\

Ifl



FAS Project
Reconstruction of Pacific

Avenue in San Joaquin County

By CLEMENT A. PLECARPO, Office Engineer, San Joaquin County Highway Department

|\ 1S52 sc\cr:il citizens of San Joa-

quin County petitioned tlie Court of

Sessions (predecessor to the board of

supervisors) to lay out and establish

a count\' road from Sroci<ton to Dr\'

Creek near what is now Gait. The
road was surveyed apparently along

an existing roadway or trail and was

known as the Lower Sacramento

Road. This road extended from tiic

north city limits of Stockton at North
Street (now Harding Way) to a toll

bridge at the Calaveras River; thence

in a northerly direction to \^'ood"s

Ferry (now Woodbridge), where
toll was charged; thence northerly

to Dry Creek and another toll ferry.

On July 12, 1860, deeds to a right

of \\a\' 80 feet in width \\ere granted

to San Joaquin County for the full

length of the road. The hiahwav of

today follows the general alignment

of the original 1860 road with some

alterations and realignment at \arious

points.

An Old Headache

In December 1861 San Joaquin

CountN' established a road known as

Telegraph Road, beginning at the

Fi\e-mile House on Lower Sacra-

mento Road and extending in a north-

erl\- direction to Benson's Ferry on
the Mokelumne River. The name of

this road was later changed to Thorn-
ton Road. Thus in 1861 a Y intersec-

tion ^\as formed at the Five-mile

House which in later years was to

give the highway administrators of

San Joaquin County many headaches.

In the spring of 1900 San Joaquin

County placed the first gravel on the

Lower Sacramento Road from North

Street (Harding ^^'ay) to the Cala-

\eras River, a distance of approxi-

mately one and one-half miles, for a

cost of f4,000. At approximately the

same time a steel pony truss, 70 feet

long, was built across the Calaveras

Ri\er at a cost of |2,067. Later, when
the Calaveras River was widened by
the construction of the Diverting

Canal, timber trestles were built at

each end of the pony truss.

In

Good Roads Campaign

1VU8 San Joaquin County
launched a good roads campaign by
establishing a highway commission.

A bond issue \\as passed by the voters

for 11,890,000, and actual construc-

tion of a paved county road s\stem

was begun. The Lower Sacramento
Road w as the first road built and w as

Pacific Avenue in 1950, prior fo reconstruction under the Federal Aid Secondary Higliway Progran
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Pacific Avenue at Five-mite House inierseciion looking north. Lower Sacramento Road extends to the upper right. Thornton Road extends to the upper left. Ham-
mer Lane extends east and west across the upper portion of photo. The old Five-mile House Is barely visible in the oak grove at left center ooposite large tri-

angular troFTic island.

54 California Highways



constructeii :it a total cost of |232,186

for 20.16 miles. That portion of the

Lower Sacraiiiento Road bctw een tlie

Stockton city limits ami the Five-mile

House consisted of 4 feet bv 14 inches

of asphaltic concrete pavement over

3 inches of base gravel. Work was
completed in April, 1911. During the

ensuing years the pavement was wid-

ened to 20 feet.

In 1921 a reinforced concrete

bridge was built across the Calaveras

River. This bridge was designed by
Julius B. Alanthey, who is now the San

Joaquin County Road Commissioner.

After the College of Pacific was
constructed in 1924, all of the Lower
Sacramento Road between Harding
Way and a point just south of the

Calaveras River became a part of the

Stockton street system and was re-

named Pacific Avenue.

First Subdivision

In 1936 the first subdivision was
developed just north of the Five-mile

House, and the development of the

northwest suburban area north of the

Cit\' of Stockton was on its way. Sub-
secjuently many more subdivisions

were developed, and thousands of

homes were constructed between the

Calaveras River and the Five-mile

House.

In 1946 that portion of the Lower
Sacramento Road between the city

limits of Stockton (just south of the

Calaveras River) and the Five-mile

House, and also the Thornton Road
became Federal Aid Secondary Route
No. 543. The Lower Sacramento
Road north of the Five-mile House
became FAS Route No. 902 (later

changed to FAS Route No. 641).

On June 24, 1946, a petition was
submitted by property owners in the

area between the Calaveras River and
the Five-mile House, calling for the

improvement of the Lower Sacra-

mento Road.

In 1948 San Joaquin County re-

named that portion of FAS Route No.
543 between the Stockton city limits

and the Five-mile House, Pacific

Avenue.

Pacific Avenue Problem

In 1950 San Joaquin County began
a study of traffic conditions on Pacific

Avenue to determine the need of re-

construction. Extensive traffic counts

tower Sacramento Road on Pacific Avenue extension in San Joaquin County. North end of F.A.S.

project S-54312 /oofc/ng south toward Stockton in the distance.

indicated that 14,000 vehicles per day

crossed the Calaveras River Bridge.

It was found that at certain times dur-

ing the day traffic was completely

halted by the heavy left turn move-
ments into the various subdivisions.

A report \\ith preliminary estimates

of costs was submitted to the board

of supervisors and authority was given

to reconstruct Pacific Avenue as an

FAS project. Additional right of way
was acquired to give a minimum of

100 feet width.

On May 22, 1951, the Bureau of

Public Roads approved the program
submitted by San Joaquin County.

Construction was scheduled by stages

with the work to extend over three

budget years. It was proposed to con-

struct ultimately a four-lane divided

highway consisting of four 11 -foot

travel lanes, an 18-foot median strip

and two 10-foot shoulders.

The author, under the supervision

of Julius B. Alanthey, county road

commissioner, designed the project

and all preliminary and construction

engineering was performed by San

Joaquin County forces.

New Calaveras Bridge

The first stage of construction con-

sisted, in general, of constructing a

new bridge across the Calaveras River,

of reconstructing the railings and re-

placing the surfacing on the existing

bridge, of constructing the southerly

approach to the two bridges, and of

widening about 2.7 miles of existing

pavement north of the Calaveras

River. The contract for this stage of

work was awarded to Geo. Pollock

Company on September 18, 1951, and

the completed work was accepted by
the Director of Public Works on Au-
gust 4, 1952. Charles B. Wong and

Douglas C. Nelson were resident en-

gineers on this project.

The second stage of construction

consisted, in general, of constructing

the west curb of the median strip and

the west two travel lanes and shoul-

der. The contract for this stage of

. . . Continued on page 60
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Motor Vehicle Use California Engaged in

Comprehensive Study

By F. M. REYNOLDS, Principal Highway Engineer I

T,I HE MOTOR VEHICLE is taken for

granted as an essential adjunct of

modern American life. This is partic-

ularly so in California, which has fre-

ijuently been described as "a state of

rul)ber-rired wiieels." The importance
(if the niot(jr vehicle in all aspects of

personal and economic life was im-

pressed on California and the rest of

tiie Nation during World War II bv
the necessar\' imposition of restric-

tions on motor travel. Since World
^Var II, motor vehicle use has in-

creased hca\ily everywhere, and in

California the vehicle registration is

now tloublc what it was in 1940.

For manv obvious reasons it is de-

sirable to obtain the fncts about the

use of the motor vehicle. In other

w ords, just how essential is the motor
vehicle to our economy?

Nation-wide Study

On a nation-wide basis, the ans\\er

to this question is being sought by
the United States Bureau of Public

Roads, the agency which administers

rlie allocation of federal highwa\' and
road funds to the various states. This
study has been completed, or is un-
derway in 25 states.

In California the responsibility for

the motor vehicle use stud>' was as-

signed to the State-wide Highway
Planning Survey, a unit of the Plan-

ning Department of the State Division

of nighwa\s. Under agreement with
the Division of Highways, the home
interview information collection phase
of the study, including selection of

the duellings to be contacted, is being
performed by the United States Bu-
reau of the Census.

Bureau of Census Cooperates

Participation in this type of project
by the U. S. Bureau of the Census is

to the mutual advantage of both the
state and federal agencies. It provides
an opportune time for the U. S. Bu-
reau of the (Census to de\elop addi-
tional rraincil enumerators for its use
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in future census surveys, and it makes
it unnecessary for the Division of

Highways to cmplo\^ and train a su-

pervis(jr\' staff and enumerators for

the sampling and home interview

phase of the surve)-.

P'or the purpose of this stud\' the

State was divided into 1 1 regions.

(Sec j/mj).) Statistics on the use of the

motor vehicle can be dc\eli)peii for

each of these regions with equal ac-

curacy and the prevailing north-south

county grouping comparison can also

be secured.

Since it is not economically feasible

to collect the information from the

entire population, a sample of house-

holds is taken for interview ing. The
accuracy of a scientifically designed

sample is to a large extent dependent

California Highways
Jon



V I MOTOR VEIIICIR ISF, RF.PORT

A. VEHICLE IDENTIFICATION

Velilclc Type

Y- B.
3. Body Type _

(Truckt mnd
4, Registered unladen weight comba. ortSy) _

d

5. Was vehicle purchased new

6. *hen purchased {Month and Year)

7. Uonths owned or used during last 12 months.

K

?

€3
7

8. Estimated total (nlleagc during this period.

9. If ownership changed:
show total olles traveled during past 12 months
In this vehicle and vehlclc(8) It replaced

^-7A7

10. Present speedometer reading.

11. Estimated miles per gallon..

^7^7
I ^

miles



Confidential - The information obtained In this survey will be accorded confidential treatment by the U. S. Bureau of the Census, the California
Division of Highways and the U.S. Bureau of Public Roads for whom the data are being collected. Individual reports will be used for statistical pur-
poses only and will be seen only by authorized employees of these agencies, who are assigned to work on this project. Only statistical summaries will
bf iiiblished. and individual returns will not be used for purposes of regulation or administration of any program.

Form MVU-1
(12-30-52)

U.S. DEPARTMENT OF COHMERCE - BUREAU OF THE CENSUS
Acting as Collecting Agent for the CALIFORNIA DIVISIO:< OF HIGHWAYS

in Cooperation with the U.S. BUREAU OF PUBLIC ROADS

MOTOR VEHICLE USE SURVEY

I - IliEMIFICXTION

(1) LOCATION: CiU- J^/1 ^^Ax^^^L^ (d

Address flSSlf̂ MtM^M^
County .

'«« «^

(Street. Road. RFD Box No.)

Phone No. m;f/M<mi/i(t n Rural

Apt. No.

from

CD Road No. Sec. Twp.

(Direction) (Nearest town)

Range

(2) SURFACE TYPE OF Trail..Q 1 Blacktop Q 4

ROAD SERVING r,-,., I 1 „ r „. I I =

DWELLING UNIT
Earth.. LJ 2 Concrete LJ 5

Gravel.
[ ) 3 City or Village St..L><] 6

(3) DISTANCE TO ALL WEATHER ROAD
(Total Miles to Nearest Tenth)

(4) COUNTY CODE

(5) CITY AND POPULATION GROUP CODES.

(6) REGION AND SAMPLE NUMBER CODES .

(7) ROAD SYSTEM OF RESIDENCE

^
8

70

S^

(8) IF DWELLING UNIT IS ON A FARH
WHAT IS TOTAL NUMBER OF
ACRES IN FARM

(9) RESIDENCE CODE.

(10) DWELLING UNIT TYPE

Single Family:

Attached A O
Detached B CZl

Trailers C I I

Other (l>escr the)

Multi-Family

Apartments J I I

Duplex or Flat K !3
Resident Hotels L I I

zn

Non-Dwelling Unit Quarters:

Dormitory S ! I

Fraternity s Sorority... T I 1

YMCA or YWCA U CH
Motels V

Hotels W nH

II - OCCUPANTS OF DWELLING UNIT

Line Relationship

(2)

Sex

(3)

Age

(4)

Driver
Permit

(5)

(Ask Only of Persons 14 Years Old and Over)

Old this person do any work
at all last week? (If work-
ed one or more hours, enter
the occupation: If did not
work, enter housewife, stu-
dent . retired, etc.

)

(6, Code

FOR PERSONS WITH OCCUPATIONAL ENTRIES IN COL. 6

What kind of business or

Industry did this person

work in?

(7)

How did this
person tra-
vel to this
Job on last
week day
worked last
week?f£'>ter
codes)

(8) BLANK

What is the
distance to
this Job
In 1/10
miles?

(9)

©
(D

T^^^ rJ' fi
W,

St
'IsP

i^ 3 "C3
^^sLkl^L fl siJl (s^^*^ J JL /? 0/

csr
A^ <M- 'i^Ao-t-.*^ C'>~-^ K L O
eo <:e> T_ r

No /^
'J
Circle line letter(s> of per^on(s) interviewed.
If had regular job but did not work last week, enter in column (8) reason: on VACATION, on STRIKE,

try in columns (6) and (7). If worked on two or more concurrent jobs Ijst week. enter principal
jobs during week enter occupation and industry for last job.

-m
or was SICK. Also enter Occupation and Indus-

(Xjcupation and industry worked at. If changed

III - VEHICLE INVENTORY IV SUMWARV (Fill after Interview) CODES FOR COLUMN 8

How many vehicles are driven regularly--- by
merrbers of this dwelling unit?
(Include all vehicles driven regularly regard-
less of ownership or where vehicle is garaged.)
^"Regularly" means that the person drives that
vehicle more than anyone else, i.e., lie is tlie
principal user. „ „. , „ .

Cars Trucks Others

Occupants of Dwelling Unit

Total
Number

Number of

Legal
Driving

Age

M F

Number
Holding
Driver
Permits

M F

(3



D. VEHICLE TRIP REPORT

Where and when did
this trip begin?

(3)

Where did this
trip end?

what was the Purpisi'

of the trip'

10)

33"-'

7

D I

Tifce Started. .
/.'. *.^ p. M.

If segment of long trip ENTER DA

OF TRAVEL 1
Oi-S a 07ji (^P7 oo 0(,3o dC^ ^7 o

EARNING A LIVING

A. . . . Work /^aD
t). Related Business B

FAMILY BUSINESS

J.... Medical and Dental J
K. Shopping K

L. . . . Education, Civic and Religion... L
M. Eat Meal M

N. . -•^ Serve Passenger N

(^ Home
P.... Others (Personal, Business, etc.).. P

SOCIAL AND RECREATIONAL

S. Vacation S
T. . . . Pleasure Ride T

U. Others (Visit friends, etc.) u

/

What »as the Route of the Trip?

(7)

?.f^.a^ o^T, A^ ^ /^'"^ aj- g-^

/S-^na *» *Cc^ *T
TOTAL

MILES

/? / ^P

UNINCORPORATED

State Hwy.

CITY STREETS

<;5 -M- 5-25 25-100 >100* State Hwy

o:i 62. B

3^^ -i-

4ifce Started. . . ^.::Qr*. C^.'\0

,— A.M.

/? o oCr:^oo(>7 G^yooo^io

yCtCry^''''-'^

II segment of long trip ENTER DAY

OF TRAVEL —

ajjt ^;i 7

Commodity Carried

(Description and
Approximate Weight)

m

/p.

J....
K,

L
M.

N
0.

P

EARNING A LIVING

Work A
Related Busi ness ., B

FAMILY BUSINESS

Medical and Dental J
Shopping K

Education, Civic and Religion... L
Eat Meal M
Serve Passenger N
Home <^^
Others (Personal, Business, etc.)

SOCIAL AND RECREATIONAL

Vacation S
Pleasure Ride T
Others (Visit friends, etc.) U

/

#-^7^ /

TOTAL

MILES

/) O^l

UNINCORPORATED

State Hwy. Local

CITY STREETS

<5 -M- 5-25 25-100 >100* State Buy

o;3^ooxB 2X
Form MVU-1 (12-30-52)

The importance antl value of this

type of information in planning not

only for streets, roads and highways

but for the transportation needs of

California's growing population is

self-evident.

The gratif>ing fact that the public

itself is aware of the value of the

study is evident from the high degree

of cooperation which the home inter-

viewers have received from the fam-

ilies contacted.
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F. A. S. Project
Continued from page 55 . . .

South end of F.A.S. project S-543(2/ looking souf/i toward Stockton. College of Pacific buildings

middle righf, Stockton central district at far left.

work was awiirdeii to A. Teiclicrr &

Son on May 12, 1952, and the com-
pleted work was accepted by the Di-

rector of Public Works on October
2S, 1952. Charles B. Wong was the

resident engineer on this project.

Third Construction Stage

The tliird and final stage of con-

struction consisted, in general, of com-
pleting the four-lane divided highw ay

and constructing the Five-mile House
intersection. The median strip was
completels' curbeil w itii left turn

lanes provided at every intersection.

The contract for this stage of the

work was awarded to A. Teichert &
Son on April 17, 1953, and the com-
pleted work was accepted by the Di-

rector of Public Works on Novem-
ber 20, 1953. Charles R. Wong was
the resident engineer and Elmo Ward

60

and (ilen Baunibach were assistant

resident engineers. Total cost of the

entire project was |628,000.

On November 14, 1953, the Honor-
able Cloodw in J. Knight, Governor of

California, and the Board of Super-

visors of San |oa(iuin County offi-

cially opened the first four-lane

count\- highwa\ in San Joaquin

('ountw Board of supervisors mem-
bers in attendance were W. R. Rug-
gles, chairman, E. H. Rimington, E.

G. Stuckcnbruck, C. Hawkins and

Ed. Hcinbockcl.

This has been a history of the de-

velopment of a highway from the

earlv davs of the pioneers of 1852,

when all travel was by horse and

wagon over muddy primitive trails,

to the present day, 100 years later,

when 17,000 motor vehicles each day

use this modern highwav.
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State Employees

in District VII

Are Honored

\^s Friday evening, December
11th, upon the occasion of the annual

dinner dance and installation of offi-

cers for Highwa\' Chapter 101 of the

California State I'mployees" Associa-

tion in the Coral Room of the Rodger
Young Auditorium Building, a special

ceremony was conducted for the

award of 25-year service certificates

and merit award commendation cer-

tificates. The presentation of these

certificates to State Highwa\' em
plo\ ees in the Los Angeles area \\ as

made bv Paul O. Harding, Assistant

State Highw a\- Engineer, in charge of ",

District \'n. .\lr. Harding is a past*

president of the California State Em-
ployees' x\ssociation.

The 25-year certificates and also

appropriate gold pins were presented

to the following: James Butler, Ger-

ald G. Dowling, W. L. Fahey, Jesse

A. FIcharty, Jack R. Hodson, Elvin

L. Humphrey, William .Mitchell,

Harold Peasnall, William Reifenstahl,

and Freda C. Tapp.
Certificates of commendation that

had been earned by eniplovees in this

district resulting from valuable sug-

gestions they had made to the Califor-

nia Merit Award Board that will

make state operations more efficient

and economical were awarded to

William V. Hesp, Luther R. Johnson,

Andrew A. Lutterbein, and Lill\ G.

Paddock.

The new officers for Chapter 101

for 1954 that were installed bv .Mr.

Harding are:

Delbert A. Olden, President; C. N.

Wilczek, First \'ice President; Paul

AL Hine, Second \'ice President; Do
lores Barker, Secretary; Doroth\- Wil
Hams, Treasurer; James Anderson,

Delegate; Jack Barnes, Delegare; Beth

Putnian, Delegate; and P. R. Reed,

Delegate.

When driving through snow areas,

use extreme caution; watch for snow
removal equipment at work; and re-

member that it requires from 60 to 90

feet to bring a car to a stop when
driving on packed snow at a speed

of 25 miles an hour.
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ADVANCE PLANNING BY NORTHERN COUNTIES MERITS PRAISE

By L. ARAMAYO, FAS Engineer, District II, State Division of Highways

I A IF, nif;H\vAY msTRicT II, embrac-

ing tiic Counties of Siskiyou. Modoc,

Trinity, Shasta, Lassen, Teiiania and

Plumas, contains 1,500.3 miles of state

higln\ay routes under the jurisdiction

of the California High\\a\- Commis-

sion.

This northeastern section of Cali-

fornia also contains, under the juris-

diction of the several county boards

of supervisors, a total of 6,674.4 miles

of countv roads. Of these counts-

roads, 517.7 miles, including many of

the more heavily traveled routes, are

included in the Federal Aid Second-

ar\ Highway System. The responsi-

bility for administering the federal

aid secondary program in California

is assigned In* law to the Division of

High^\•avs, A\hich brings this state

agencv into close and regular contact

V ith the county supervisors and their

county road commissioners.

Local Initiative

Since the activation of the federal

aid secondar\- program in 1945 the

policy of the State High\\ay Engineer

has emphasized a maximum of local

initiative in the expenditure of fed-

eral as weW as county funds in the

improvement of county roads, based

on the conviction that the greatest

benefit to the counties and their road

users would result from such a policy.

It is becoming increasingly evident

that the county supervisor group in

the District II area feels the same way.

At the frequent group meetings of

the Northern Chapter of the County
Supervisors Association of California

tw o countv road problems have been

under study; the need for modern
road design to meet ever-increasing

traffic demands, and the need for long-

range planning. The rather broad ac-

ceptance of these views in this sec-

tion of the State is undoubtedly due

to these conferences.

Today all the counties of District

II have adopted a continuous five-year

construction program which will be

financed with federal, state and county
funds.

and Public Works

3n Memoriam
MERRITT D. RATHBUN

Masonic funeral services were

conducted for Merritt D. Rathbun

at the McDonald's Funeral Chapel

in Redding on November 16, 1953.

Interment was made at the Masonic

Cemetery, Millville.

Mr. Rathbun was born in Missouri

on March 13, 1874. He came to

California and to the Millville area

in 1905. He entered state service

as an auto mechanic at Shop 2 on

August 29, 1923. His retirement

came March 31, 1944. He was a

member of Northern Light Lodge

No. 190, F. & A. M., Millville, for

more than 50 years.

His loss is deeply felt at Shop 2,

Division of Highways, where he was
well known and sincerely liked.

Mr. Rathbun is survived by his

wife, Nona, and a daughter, Mrs.

Nelda Shanahan.

Advantages of Planned Program

The advantages of such a long-

range planned program are obvious.

One of the primary advantages lies

in the time element; the road commis-
sioner is able to work from a prear-

ranged schedule. This enables him, in

turn, to plan ahead the most efficient

disposition of his survey and design

cre\\'s. It also allows him the opportu-

nity to study various alternate solu-

tions to a road improvement problem.

Finally, a planned program helps to

keep in focus the over-all picture of

the county's traffic situation, both the

immediate needs and the ultimate

goals.

In this way the supervisors, both

collectiveh' and individually, are pro-

vided with a measure for current and

future progress on the improvement
of the roads under county jurisdic-

tion. And the people of the county

have some assurance that specific

projects are not forgotten or indefi-

nitely deferred but have a place in an

orderlv planned program.

Team Work Valuable

An extra benefit gained from such

a planning policy is in the field of

fcdcral-state-county cooperation, par-

ticularly important for the purposes

of rhe federal aid secondary program.

Advance indication of the county's

thinking is valuable to the state and

federal agencies concerned and helps

to streamline the administrative de-

tails of the cooperative arrangement.

The supervisors, of course, cannot

commit future boards to a definite

construction program. They can,

however, designate certain projects

for early construction and authorize

rhe preparation of surveys and plans

on the others. When a project is com-
pleted, another one can be approved

and a new one added to the continu-

ous program.

The progressive steps taken and the

teamwork demonstrated by this group

of counties is a concrete expression of

the fundaiuentals of good local gov-

ernment.

ORCHID FOR DIVISION OF
HIGHWAYS

Electric Mills, Miss.

January 4, 1954

Mr. Kenneth C. Adams, Editor

Dear Mr. Adams: Your publica-

tion came to my attention here dur-

ing my sojourn for the month to get

away from old man winter in Wis-
consin. California Highii-ays aii.i

Public Works, November-December,
1953, is a good publication about

highwa\' construction in vour State.

There is no use to engage in superla-

tives about an excellent job of pre-

senting technical matter and data in

a readable form. Your highway re-

construction and bridge building are

engineering feats of the first magni-

tude and reading about them makes

me ponder the population problem

and the auto registration as to where

such difficulrics will end.

Yours very truly,

O. H. Johnson
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INDEX TO CALIFORNIA HIGHWAYS AND PUBLIC WORKS

Issue Page
A

AASHO Convention in Pittsburgh Nov. - Dec. 29
Access Control Eliminates Serious

Accidents Jan. -Feb. 34
Accidents, Access Control Eliminates

Serious Jan. -Feb. 34
Aenal Surveys. Use of Photogram-
metnin .. ..^... .... Jan. -Feb. 39

Alameda and ban rrancisco Counties
Submit Projects to Highway Com-
mission. Sept.- Oct. 45

Amador City. View of Main Street Jan. - Feb. 15
Analysis of Variance of Properties of

Portland Cement Concrete May - June 15
Anderson Study Jan. - Feb. 24
Aniioch Bridge Repairs Mar. - Apr. 30
Areata Bypass, First Unit Sept. - Oct. 1

Arnold Industrial Highway, Another
Link of July -Aug. 52

Artesia Street. State Route 175 in L.A.
Standardized July -Aug. 11

Awards. Sec Merit, Safety. Twenty-
Five Year

B
Bagshaw, T. Fred, Appointed Special

.Assistant May -June 50
Banks, Har\-ey O.. Promoted July -Aug. 64
Bayshore Freeway Progressing Jan. - Feb. 1

.\c\v Scciiun, Army to Bryant
Streets. Opened to Traffic Sept. - Oct. 44

Aerial View of Bayshore __ Nov. - Dec. 39
Beckwourth Pass—Story of Old Road Sept. - Oct. 20
Ben .\li-Roseville Freeway Under Way July -Aug. 43
Bidders Prequalified to Bid on Stale
Highways July -Aug. 35

Bidding Capacity Represented at Bid
Opening July -Aug. 64

Bonneroo Stag __. May -June 64
Bovcy. C. E., Appointed City and Co-
operative Projects Engineer _. May -June 50

Boy Scouts Clean Roadside Way - June 41
Jamboree Sept. - Oct. 38

Brawley, New Bridge and Highway
Opened Sept, - Oct. 47

Bridge Department Unsung Heroes Jan. - Feb. 58
Bridgeport Wagon Road Will Be Made
Highway. Sept. - Oct. 17

Bridges. California. Cost and Volume
of Bridge Construction 1934-52 Jan. -Feb. 30

Bridges, New Jan. -Feb. 15
Bridges
.Alameda County, San Leandro Bay

Bridge July -Aug. 46
Contra Costa-Marin Counties, Rich-
mond-San Rafael Bridge Nov. - Dec. 1

Imperial County, New River Bridge
North of Brawley Sept.- Oct. 47

Los Angeles County. Orange Grove
Avenue Bridge.- Jan. -Feb. 53

Almansor Avenue Overhead on
Ramona Freeway .Mar. - .Apr. 49

Rio Hondo Bridge Jan. - Feb. 21
Daniels Railroad Spur Underpass Mar. - Apr. 61
.Arroyo Seco at Pasadena, Colo-

rado Streets Nov. - Dec. 48
Plumas County, Poriola Overhead
Under Construction Nov. - Dec. 12

Sacramento-Contra Costa Counties,
Antioch Bridge Repairs Mar. - .Apr. 30

San Diego County, San Luis Rcy
River Bridge May - June 11

Ventura County, New Willard
^ Bridge Sept. - Oct. 43
Budget for 1954-55 Fiscal Year Nov. - Dec. 30
Burns Freeway First Unit of Areata
Bypass Sept. - Oct. 1

Byron Highway, Contra Costa County
First Bond Issue Project ComplcteiJ. Nov. - Dec. 14

c
Cajon Pass Reconstruction May -June 7
Camanllo Expressway. Grade Sep-

arated from S.P. Line __ Sept. • Oct. 22
Castro Valley Bypass Under Construc-
-'!0"-.---- Nov. -Dec. 22
Ledarville Causeway, Removal of Ice

Cakes from .Mar. - Apr. 51
Cement Concrete, Example of Use of

Analysis of Variance of Some Prop-

r"''"S'r< ----o-- w- May-J-n= 15City and Cooperative Projects, Dis-
tribution of Gat Tax to Cities, First
Installment. Jan. -Feb. 61
Second Installment Mar. - Apr. 46
Third Installment .May - June 58

Cleanup Campaign. Launched .May - June 21
Boy Scouts Gather Trash May - June 41

Concrete: Experience Report on Saw-
ing Weakened Plane Contraction
J"'"' May -June 22

January to December, 1953

~ ^ , .
Issue Page

Contracts Completed in 1952. Ten
Best in District VII .Mar. - Apr. 54

Lortelyou, Spencer v.. Reminiscences. May - June 56
Cost Index, Cilifornia Bridges Jan. -Feb 30
Cost Index, Founh Quarter 1952 Jan. - Feb. 36

First Quarter 1953 May - June 39

Third Quarter 1953 Nov. - Dec. 46
v^sta .Mesa Improvement Nov. - Dec 44
Counties to Get .\ew State Aid for
Roads.... July .Aug. 61Cow Palace, See Grand National

Crow Canyon Road Reconstructed... Jan. -Feb. 50
Culvert Installation. An Unusual Box Jan. - Feb. 52

D
Daniels Railroad Spur Underpass Mar. - Apr. 61
Death Valley Scenes taken by Kennedy .May - June 26
Dunsmuir Freeway .Nov. - Dec. 42
Dunsmuir to Big Canyon Work Goes
Forward May - June 18

Durkee, Frank B., Addressee Safety
Council. May -June 51

E
Early Days—Minutes of First High-
way Commission Jan. -Feb. 44

.May - June 44

^ ..J- '"'y • A"e- 44Economic Studies
Anderson Jjn. -Feb. 24
Fairhcld (Second Study) .May - June 34
Sacramento (16th Street) Mar, - Apr. 24
Expressways Do Not Adversely

T-„-
Affect Property Values.... Mar. - Apr. 59

Elliott, Arthur L.. Promoted Sept -Oct 49
Emerald Bay. Rock Slide Closes High-
way at... .... ....... July .Aug. 40

t-quipment Ucpt. In Service Training .May - June 1
Expressways Do Not .Adversely Affect

Property Values -Mar. - .Apr. 59

F
Fairfield Study—Four Years After... May -June 34
Feather River Project Highway Re-

location.. July -Aug 1
Federal .Aid for Nation's Major High-
ways Nov. - Dec. 53

Federal .Md Secondary Roads, Counties
to Get New State .\id for Roads July -Aug. 61

Federal Aid Secondary Projects
.Alameda County, Crow Canyon
Road . . Jan. -Feb. 50

Lontra Costa County, Byron High-
way Completed Nov. - Dec. 14

Inyo County, Glacier Lodge to Big
Pine . July -Aug 56

Plumas County, Portola Overhead
Under Construction Nov. - Dec 12

Ventura County, New Willard
Bridge across Santa Clara River . Sept, - Oct. 43

Fill Construction on Oceanside-Carls-
bad Freevvay .May - June 11

FoorWax.. ..... ... Sept. - Oct. 40
rluorcsccnt Luminaire Giving Satis-

factory Results ... July - Aug. 50
rour-Level Structure Designed by
Henry Kuphal Jan. -Feb. 58

G
Gas Tax to Cities, Laws and Rulings
Governing These Allocations,

First Installment Jan. -Feb. 61
Second Installment ,__ Mar. - Apr 46
Third Installment May -June 58

Oaviota I unnel
Limited Access Freeway Section on
,
us 101 Jan. -Feb. 10

Last Section of Lining Placed May - June 27
Illumination Nov. - t)cc 37

Gilliss, C. M., Appointed Special Rep-"
resentative Jan. -Feb. 49

Glacier Lodge rMf.v— J"ly "Aug. 56
Golden Cjate Bridge Approach Widen-

ing Urgently Needed July - .\ug 8
Grand National... Sept. - Oct. 37

H
Harris, Milton, .Appointed District IK

Engineer .Mar. - Apr 5'
Hart, Alan S., Appointed District I

i.'^"'""%--j-V> ;; Mar. -Apr. 53
Meroes of Bridge Department, Unsung Jan. -Feb. 58Highway Commission .Minutes Make

Interesting Reading, Early Days... Jan. - Feb 44

II I,
Issue

Highways
.\lameda County

Eastshore Freeway in San Lorenzo
and Hayward July . Aur

Castro Valley Bypass Under Con.
"ruction. ... Nov. -Dec.

.\iamcda-San Joaquin County
..^"'y ^^P'"'''iy-- - .Mar. - Apr.
Aiameda-Santa Clara County

Eastshore Freeway Unit, San Jose
to Warm Springs. Under Way . Jan. - Feb.

Contra Costa County
Another Link of Arnold Industrial

Fi n"'^^"^''—
- '"'>• -A-'K-

t.1 Dorado County
Rock Slide Closes SSR 89 at Em-

erald Bay July -Aug.
Humboldt County

Burns Freeway, First Unit of
Areata Bypass Sept. - Oct.

Scotia Bypass.. - Sept. - Oct.
Imperial County
New Bridge and Highway at

Brawley. Sept. - Oct.
Inyo County
^ FAS 1069, Glacier Lodge-Big Pine July - Au«.
Kern County
US 99 Now Four-Lane Divided

For 115 Miles July -Aug.
Lassen County

Secret Valley to Two Miles North
on US .^95 Nov. - Dec.

Monterey County
Salinas Freeway July -Aug.

Los Angeles County
Artesia Street, S. H. Rt. 175

Standardized July -Aug.
Hollywood Freeway, Next to Last

Section Opened to Traffic Sept. - Oct.
Long Beach Freeway

First Section Opened Jan. - Feb.
Traffic Increase Gives Impetus

to Project July - Aug.
Problems and Progress on Los

Angeles Freeway System Mar. - Apr.
Ramona Freeway

.Almansor Overhead Bridge Mar. -.Apr,
Construction Completed from

Los .Angeles to .Alhambra July - Aug.
Ridge Route 4-Lane Divided for

115 .Miles July -Aug.
Santa Ana rreeway

Daniels Railroad Spur Under-
pass Mar. - Apr.

Rio Hondo Bridge Jan. - Feb.
Traffic Studies Show Need for

Freeways Sept. - Oct.
Los Angeles-San Bernardino Coun-

ties. Pomona-Claremont-Ontarlo-
Upland Section Under Construc-
tion Mar. -Apr.

Marin County
San Rafael Freeway. San Quentin
Wye Sept. - Oct.

Waldo Approach Ground Break-
ing ----, Sept.- Oct.

Waldo Approach Widening Soon
to Be in Progress July -.Aug.

Mendocino County
Ridgewood Grade Project Nov. - Dec.

Merced County
.All-Vear Illghway, Yosemite

Valley Highway Assn -Mar.- Apr.
Mono County

Bridgeport Wagon Road _ _ Sept. - Oct.
Monterey County

Salinas Freeway Nearing Com-
pletion.. July -Aug.

Orange County
Costa Mesa Limited Access Free-
way Nov. - Dec.

Placer County
Sign Route 49 Has New Look Nov. - Dec.

Plumas County
Beckwourth Pass Story Sept. - Oct.

Sacramento County
Ben .Ali-Roseville Freeway on
US 40 Under Way July -Aug.

San Bernardino County
Reconstruction of Cajon Pass .May -June

San Diego County
Lcucadia Highway Improvement
Completed Sept. - Oct.

Oceanside-Carlsbad Freeway Fill

Construction May -June
Oceanside-Carlsbad Freeway Proj-

ect Opened Nov. - Dec.
San Francisco County

Bayshore Freeway, Army to
Bryant Street Section Opened. Sept. - Oct.

Nov. - Dec.
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San Francisco-San Mateo Counties
Baythore Freeway Prosressing,

Five Contracts Under Way
San Joaquin County
Ripon-Manteca Freeway Con-

tract Let
San Luis Obispo County

Freeway Project Through San
Luis Obispo

Santa Barbara County
Gavioia Tunnel Lining Placed ...

Limited Access Freeway Section
on US 101.,...

Tunnel Illumination
Sh-ista-Siskiyou Counties

Dunsmuir to Big Canyon
Dunsmuir Freewav, New Routing

Proposed for US 99
Trinity County

Weaverville to Douglas City
Ventura County

Camarillo Expressway—Grade
Separated from SP Line

Yolo County
West Sacramento Freeway _.

ighways. Multi-Lane Divided Total
l.lXX) Miles .-..
obcrg. George. President of Safety
Cou ncil

I

Issue



Issue Page
Dekcma. Jacob—CajoQ Pass Recon-

ftruction May - June 7

Donncowinh, A. C—Portola Over-
head Under Cotstniction Nov. - Dec. 12

Donovan. F. B., Co. Au.—Camarillo
Expressway Sept. - Oct. 22

Douglas. W. R.—Daniels Railroad

Spur Underpass Mar. - .'\pr. 61

Elder, Drury—Waldo Approach
Widening Needed July - .^ug. 8

Elder, L. E.—Glacier Lodge Road
Completed - July -Aug. 56

Evans. D. G.—Experience Report on
Sawing Weakened Plane Contrac-

tion Joint in Pavement May - June 22

Fleharty. W. F.—Tracy Eipressway.. Mar. - Apr. 26
Foley. E. R.—Rural Road Inventory

joint County-State Comprehensive
Studies -.- July -Aug. 26

Fulton, Rei H.—Basic Photogram-
metry for Highway Engineers May - June 52

Funk. L. L..Co. Au.—Photogrammetry
—Specifications and Practices for

Use of Aerial Surveys Jan. - Feb. 39

Gallasrhcr. John D., Co. .'\u., Cost
Indei Jan. -Feb. 36

Cost Index - May - June 39
Cost Index - July -Aug. 34

Cost Index - -- Nov. - Dec. 46
Harding, P. O.—Problems and Prog-

ress on Los Angeles Freeway Sys-

tem -- - Mar. - Apr. 1

Haskell. W. E.—Use of Analysis of

V^arience in Investigation of Some
Properties of Portland Cement
Concrete -.- May - June 15

Hatch. K. N.—Ripon-Manteca Full

Freeway Contract Let Nov. - Dec. 25

Hite, Webb, Co. Au.—Bayshore Free-

way Progressing Jan. -Feb. 1

Huck. Ray—Weaverville to Douglas
City Project --- Nov. - Dec. 27

Israel, R. J.—Travel on Rural State

Highway System Steadily In-

creasing -- July -Aug. 59
Jorgcnsen, J. F.—Leucadia Highway

Improvement is Completed Sept. - Oct. 52

Joynes. H. L.—Counties to Get New
State Aid for Roads July -Aug. 61

Kelly, John F.—Anderson Study Jan. -Feb. 24

The One-Way Street (16th Street.

Sacramento) --- Mar. - .^pr. 24
Four Years After (Fairfield Study).. May - June 34

Kennedy, R. C—Early Days-
Minutes of First Highway Com-
mission Make Interesting Reading. Jan. - Feb. 44

Do May - June 44
Do July -Aug. 44

New Pasadena Bridge Opened to

TrafSc - Nov. - Dec. 48
Lejonhud. Ralph A.—-Oceanside-

Carlsbad Project Opened... Nov. - Dec, 16

Marks, L. A.—Eastshorc Freeway
Construction _-- Jan. - Feb. 6

Matthews. Roy— Fluorescent Lumi-
naire Is Giving Satisfactory Results. July - .\ug. 50
(javiota Gorge Tunnel Illumina-

tion Nov. - Dec. 37

McCarty, H. C, Co. Au.—Cost Index
4th Quarter 1952 Jan. -Feb. 36

Cost Index 1st Quarter 1953 May - June 39
Cost Index 2d Quarter 1953 July - Aug. 34

Cost Index 3d Quarter 1953 Nov. - Dec. 46
McClelland, J. S., Co. Au.—Cali-

fornia Bridge Construction Cost
and Volume 1934-1952 Jan. -Feb. 30

McGinnis. W. D.—Artesia Street,

State Highway Route 175 in Los
.Angeles Is Standardized July - .\ug. 11

Mclntyre, W. R.—Almansor Avenue
Overhead W'clded Steel Super-
structure - Mar. - .\pr. 49

Miller, E. L.—Storm Damage Loss on
Highways in Northern Counties Mar. - Apr. 34

Murphy, John P.—Public Knowledge
of Traffic Engineering Measures
Important Jan. -Feb. 56

Needham, J. L.—Costa Mesa Limited

Access Freeway Nov. - Dec. 44

Panhorst, F. W.—"Unsung Heroes".. Jan. -Feb. 58

Raab, Norman C.—Story of Rich-

mond-San Rafael Bridge Nov. - Dec. 1

Richardson, G. L.—Fill Construction

on Occanside-Carlsbad .Freeway
Interesting Problem May - June 11

Sorenson, Flarl E.—Equipment De-
partment On-Job Training.. May - June 1

Stickel, R. E.—West Sacramento
Freeway Project Mar. - Apr. 37

Sweet, Charles P.—Scotia Bypass
Eliminates Point of Traffic Con-
gestion - Sept. - Oct. 6

Sylvester, Jack—New Willard Bridge

•tSanta Paula Sept. - Oct. 43

Telford, Edward T.—Photogram-
metry Specifications and Parctices

for Use of Aerial Surveys (Co. Au.). Jan. - Feb. 39
Long Beach Freeway TrafSc In-

crease Gives Impetus to Project.. July -Aug. 17

Fellowships for

Highway Engineers

Are Offered at U. C.

Iwo Automotive Safety Foundation

fellowships for graduate study of

highway engineering will be available

during the 19.^4-.f.> academic year, the

Universir\- of California has an-

nounced.

Each fellowship consists of S 1,500

plus fees for two semesters and two
summer sessions, taken consecutively.

Attendance at the summer sessions

will be optional. The fellowships

specify that preference be given to

those with practical experience in

highway engineering since college,

but this is not mandatory.

Applicants must be graduates of a

recognized engineering school and

qualify for admission to graduate

standing in University of California,

Applications may be obtained from

the Dean of the Graduate Division,

University of California, Berkeley 4,

and filing must include transcript of

record and letters of recommendation.

Although the stated closing date for

fellowship applications at the Univer-

sity is February 15th, this might be de-

ferred, according to Harmer E. Davis,

director of the Institute of Transpor-

tation and Traffic Engineering.

Davis suggested that if interested

individuals anticipate difficulty in

making a complete submission by the

stated closing date they communicate

with the institute. He also suggested

that an application be made even

though an individual is not able to

make a final decision immediately

about plans for next fall.

Issue Page
Thompson, Fred E.—Crow Can-

yon Road Reconstructed by Ala-

meda County.. Jan. -Feb. 5U

Travis. William—Eastshorc Freeway,
Traffic Bottleneck In San Lorenzo
and Hayward Broken July - ,\ug. 42

Uhl, O. M.—.^ntioch Bridge Repairs.. Mar. - Apr. 30
Van Voorhis, L. S.—US 70, 99 Free-

way -. Mar. - Apr. 18

Wallace. E. E.—New Bridge and
Highway Opened at Brawley Sept. - Oct. 47

Wilson. Richard H., Co. Au.—Cost
Index 4th Quarter 1952 Jan. -Feb. 36

Cost Index 1st Quarter 1953 May - June 39
Coat Index 2d Quarter 1953 July -Aug. 34

Cost Index 3d Quarter 1953 Nov. - Dec. 46
Witte, John E.—Gaviota Tunnel

Nearing Completion . Jan. -Feb. 10

Gaviota Tunnel. Last Section of

Lining, Portals Finished May - June 27
Woodbridge, C. J.—Section of Holly-
wood Freeway Opened to Traffic. . Sept. - Oct. 27

Yusavage, W. ]., Co. Au.—California

Bridge Construction Cost and
Volume 1934-1952 Jan. - Feb. 30

3n Memoriam
GEORGE R. WINSLOW

Enjoying a well-earned retire-

ment after 29 years of service with

the Division of Highways, George
R. Winslow of Sacramento met a

tragic death in a traffic accident on
last December 6th. Mr. Winslow was
driving home from Los Angeles on
US 99 when he ran into the rear of

a truck on the evening of Decem-
ber 2d.

Mr. Winslow came to California

in 1912 to become associated with

Austin B. Fletcher, who, in 1911,

was chosen by Governor Hiram W.
Johnson to head the first State

Highway Department of California.

Born in Boston, Mass., on May 6,

1871, Mr. Winslow attended the

Boston and Somerville public schools

and then went to the Massachusetts

Institute of Technology. One of his

Pilgrim ancestors had charge of the

roads at Martha's Vineyard Island.

His first engineering work was as

rodman on the Boston metropolitan

sewer system.

In 1898 he went to work for the

Massachusetts Highway Commission
and computed the earth quantities

for the first contract let by the de-

partment. In 1906 he was employed
by New York State when road con-

struction under that state's first high-

way bond issue was launched.

Mr. Winslow and Mr. Fletcher had
been friends in Massachusetts and
when the latter became State High-

way Engineer of California he sent

for Mr. Winslow, appointing him

Office Engineer of the Division of

Highways here. The two men worked
out the details of the organization

of the department. Mr. Winslow
was soon elevated to the post of

Assistant Highway Engineer.

In 1920, Mr. Winslow was ap-

pointed District Engineer of District

III, then in Sacramento, served in

that capacity for four years and
then was appointed Maintenance

Engineer. In 1929 he became Assist-

ant Construction Engineer.

Mr, Winslow is survived by three

sons, George F., and Jean Paul,

engineers with the Division of High-

ways, and Arthur Leroy of Reno,

Nevada; and two daughters, Mrs.

Marian Kiernan, San Luis Obispo,

and Mrs. Barbara Urias, Sacra-

mento.
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Bay Area
Multi-million Dollar Program
Of Construction Under Way

OiRiors wliicli li;i\c l)ccii iiukIc in rlic

I (iiistriictioii of freeways in the inct-

iiifioiiran nrca of Los Angeles and
* icinir\ w ere reported in the |anuar\-

I'cliruarx' issue of Califoniia Hii>;h-ii\Tys

itiid ViiHic Works.

hi the major metropolitan district

comprising tiie nine counties in Dis-

trict l\' in tlie San Francisco \\.\\ area,

a similar effort to improxe highway
transportation for a large segment of

California's population has and is

being made.

Previous reports on the completion

of the \arious important free\\a\'

projects have been confined generally

to individual contracts or groups of

related contracts, resulting possibly in

an impression of disjointed progress.

To meet particular and pressing needs,

and in apportioning available funds,

small sections of freeway appeared in

a manner which may have indicated

no comprehensive plan.

Seventh Year of Program

In this seventh year of construction,

and with the aid of further funds, ac-

celeration in the program is unfolding

the planned continuit\- of the system.

Short stretches of free\\"ay have ex-

panded to long avenues of modern
highway and loose ends are gathered

into connected thoroughfares.

The geography of the Ray area im-

poses severe restrictions upon the de-

sign of a freeway system. In connect-

ing the cardinal points of the district,

traffic must be funneled into the exist-

ing crossings of the extensive bay

I
waters. Further, the primar\' function

' of any system of transportation in this

Ilea must be the movement of workers

1 from suburban homes to occupational

centers. It necessarily follows that

points of convergence are in the heav-

ily populated sections of San Francisco

and Oakland, presenting a problem in

costly right of way. the acquisition of

By B. W. BOOKER
Assistant State Highway Engineer

$«ii«1« -Public tibrary

APR 26 1954

Freewdys

B. W. BOOKER

\\ hich must conform to the principle

of minimum disturbance of established

interests consistent with maximum
benefit. Thus, it is that the progress of

a metropolitan freeway system is gov-

erned to a large degree by our abilit\'

to purchase right of way and the ac-

ceptance by the public of the location

and extent of the facilitw

Right of Way Acquisition

In a successful effort to expedite the

purchase of right of way, the 1952

Session of the Legislature provided
funds for advance acquisition of right

of \\a\- on highwa\' routes through
areas of potential or imminent devel-

opment. Sa\cd for construction \\'\\\

be millions of dollars of future funds

which would have beeen expended on
homes and industrial plants, the build-

ing of which can now be kept from
the path of planned routes. Further aid

was pro\idcd by the 1953 Legislature,

w hich increased the advance right-of-

wa\- acquisition fund from 1 10,000,-

ood to $30,000,000 and at the same
time made it a revolving fund. Addi-
tional construction revenue was pro-

vided by increasing the gasoline tax

to 6 cents per gallon, with the other

highwa>- user taxes increased in pro-

portion.

New funds provided by additional

highway taxes have produced discern-

obie progress toward an integrated

freeway system. The flow of vehicular

travel throughout the area already re-

flects the potentials of modern highway
engineering. Full effect of ihe accelerated

program is yet to be felt. The next few
years should witness great strides forward
in providing a workable measure of

modern roads capable of sustaining rapid

and convenient movement between resi-

dential and occupational centers of the

Bay area.

The story of progress since the lay-

ing of the cornerstone is told in the

development of the routes which are

designated b\- the California Highway
Commission as freeways.

The accompanying map and tatni-

lation showing status of District I\'

freeway projects indicate in a general

way the progress that has been made.
To date, a total of 140 miles of free-

ways and expresswaws have been com-
pleted in District I\' and 36 miles are

under construction.

The total sum that has been ex-

pended for completed freew'ays, free-

ways in progress and right-of-way

acquisition therefor, is $195,000,000.

The budget for the 1954-1955 Fiscal

Year which has been adopted b\- the

California Highwa\- Commission, al-

locates a total in excess of $4^,000,000

for expenditure upon District I\' free-

ways, which will add 25 miles of

multilane urban fi'eeways and inter-

cit\' expresswa\s to the highway sys-

tem in this district.
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DISTRICT IV
FREEWAYS
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COMPLETED OR
UNDER CONSTRUCTION

BUDGETED

UNDER FREEWAY RESOLUTION

MARCH 1954

1 luis rilC t()t;ll c\|)Cluicd ;liul ()l)li-

garcii for District IV freeways is

$243,0()(),()0() w liicli amount will pro-

vide over 200 miles of moiicrn hitiii-

wav trans[i<(rtnti()ii facilities in tlic San

Francisco Ba\' area.

WATSONVILLE/ JEL CAMINO REAlI

I'lricf cicscri(uiun of the sturus ot

each of tiie District l\' frccw a\ proj-

ects follows:

BAYSHORE FREEWTAY

Ihc I5a\ shore I lighw a\ w as origi-

nall\- constructed to rcliexe tiie mount-

ing pix'ssurc on the II Cl;!mino Real.

A part of the historical route ot tin

Pailies, this north-south route aloiiy,

the ha\' side of the peninsula not onl\

approacheil its physical limitations bur

fell victim to strangulation througl

California Highways



roadside development, and tinnlly as-

sumed, to all intents and purposes, tlie

characteristics of a city street.

For many years tlic Ba\shorc I ligh-

vvav, known also as US 101 (Alter-

nate), served its purpose well. Carr\-

ing tliroiigli inter- and intrastate

traffic, commuter traffic betw een resi-

dential San Alatco Peninsula and San
Francisco, and commercial traffic be-

tween the industrial centers of the

metropolitan area, this primarx route

soon indicated the need of a free\\a>'

development. Irs alignment, generalh'

easterl\ from the peninsula cities, lent

itself w ith few modifications to free-

wa\' transition.

The initial project to he completed
as a modern freewa\', a short section

i)Ctw een i5roadwa\- in Burlingame aiul

i^eninsular .Avenue in San .Mateo, was
hnished in 1947. (Constructed as a full

free\va>, this original link provided
controlled access, grade separations

and outer highw a\s serving as front-

age roads.

Projects Completed

The \ ears 1948 and 1949 \\itnessed

the completion of two contracts in-

volving the South San Francisco and
the South San Francisco to Burlingame
sections. This completed the full free-

w ay in the \icinity of the San Fran-

cisco .Municipal Airport, the expansion

of which necessitated major changes
in highway alignment to the west.

At this point in the development of

the Ba\ shore l*'reew a\- the scene shifts

to the (]it\ of San Francisco where
a $6,0(){),0()0 mile-and-one-third was
completed in June, 1951. In October,

195.^, the northerly continuation of

the original section was opened to

traffic. Fraversing a two-mile align-

ment, 0.7 miles of which is elevated

structure, this link connects the Army
Street interchange with the freeway
off ramps at Bryant Street. This sec-

tion and the acceptance of the Penin-

sular Avenue to 16th Avenue project

in San .Mateo represent the to-date

View of portion of San Francisco looking toward the Boy Bridge and the East Bay, showing freeway units under construction or yet to be constructed. The loop
in the lower foreground shows where the 13th Street connection off-ramp will meet South Van Ness Avenue. On- and off-ramps at Eighth Street are shown in the

left center of the picture.
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Central portion of San Francisco, showing Bayshore Freeway construction extending toward connection with Bay Bridge

completion of tlic Bnysliorc !• rcc\\a\

,

totaling 14.4 miles in lengtli.

As in all such construction the early

stages appear to be a disjointed ap-

proach to the problem, but wnh pas-

sage of time a positive pattern appears.

Under way and scheduled for carl\

completion arc projects which will

provide further continuit)" ro the free-

way, creating an uninterrupted full

freewav facility from San Carlos

to the San Francisco-Oakland Ba\

Bridge, a Bay fill operation between
Candlestick and Sierra Points, with

the exception of the "Open Water
Project."

Projects Now Under Way

The projects now in \arious stages

of construction brietlv listed are the

.Memanv-Thinl Street section in San

i-'rancisco, 1.7 miles in length and

scheduled for completion early in

1955; the 16th Avenue, San Mateo, to

San Carlos section to be completed

late in 1954; and four contracts in San

l'"rancisco exteniiing the cle\'ated frce-

\\a\ from the Division Street \\'\ e

(.astcrl\ to Fourth Street and westerl\

ro Mission Street via 13th Street. Bids

are now being called for the connect-

ing link' to the Bav Bridge, including

integrated structures w hich w ill pro-

vide a take-off for the Fjubarcadero

l"reewa>'.

Construction on the remaining unit

on this route in San Francisco, a 0.7-

mile section from Third Street to the

San .Mateo Count\' line, which will

connect with the open water fill, will

also he starred this \ear.

The total cost of the 6.4 miles of

the Bayshore l'"reeway in San Fran-

cisco will amount to $44,000,000, ^\hile

the entire facilit\" from San Francisco

to San Jo.se, some 48.8 miles in length,

will rcjiresent an expenditure of ap-

proximately Si 1 l,00(),()(l() when com-
pleted. Traffic count on the route near

the San Francisco end is 61,000 vehi-

cles per day.

EASTSHORE FREEWAY

P'reew a\ s ha\e taken names, usuall\'

of local origin, and these arc often

lacking in full ilefinirion. The limits of

the I'.astshore llighway weie Rich-

mond on the north aiul San Jose on

the south. As signed, the route was

mainly State Sign l^oute 17, a section

alont;- the ba\" between ljiier\ville and

Colifornia Highways



Kichnidiid being US 40. In its transi-

tu >ii t(i ;i fi'ccuay. Sign Route I" has

Ictr must ot its t(innci" locale, with a

new alignment (.omplcfcly ix-placing

its smithci'ly meandering.

The tirsr completed section of the

southern portion of the freeway was
opened in jul\-, 1949. Starting at Fifth

and Oak Streets, tiic six-lane full free-

way carried traffic to the \icinir\' of

2.ni Street. B\- June, I'-i'JO, use of the

freeway was available to 9Sth Street.

In |ul\' of 1952, a further 4.2 miles

carried the freeway to I.ewelling

Boulevard to San Lorenzo. One more
year produced the i.9-niilc section to

Jackson Street in Ma> w ard.

While construction proceeded
southerly from central Oakland,a 9.85-

mile unit was advancing northerly on

a completelx new alignment between
San Jose and Warm Springs. The first

section to Trimble Roail was com-
pleted in August. 195\ and the second

section, S.I miles to Warm Springs, is

scheiluled for completion in the sum-
mer of 1954.

Posey Tube Overcrossings

The opening of the Alameda (Pose\)

Tube Overcrossings in Oakland Feb-

ruary, 1954, marks the initial step in

connecting the completed portions of

the free\\a\- with the San Francisco-

Oakland Bay Bridge and with the

I'astshore through Oakland, Berkeley

and beyond.

Currently under construction are

the third level additions to the Ba\'

Bridge Distribution Structure and two
atiioining sections along the Bay to the

north. One, due for completion in

Julv, 1954, falls within the limits be-

tween the distribution structure' and

Ashby Avenue, ami the f)ther c(>ntin-

ucs this latter section to the Albanv
Overhead, to be completed next vear.

Thus we have an unhampered llovv

of traffic through the congested 16-

mile industrial section between Hay-
ward and Oakland. The large volume
of ti^affic formerlv passing through

the cit>" streets of Oakland, San

Feandro and Flayward which pres-

ently amounts ot a maximum of 65,000

vehicles per average day, now rolls

through the open freewav in a matter

of minutes.

fiaysfiore Freewoy in San francisco; Army Street interchange at bottom; Alemany Boulevard interchange, center; with section presently under con-

struction between Alemany Boulevard and Third Street extending to upper left

and Public Works



View of construction progress on Bayshore Freeway in San Francisco from Third Street looking toward Alemany Boulevard

The I'astsiiore Free\\a>' when com-
pleted will be 55.7 miles in length.

Expenditures on this route for riglit-

of-\\a\ accjuisition and for construc-

tion of the 30.1 miles whicli are built

or under contract, total $59,000,000.

us 101-GOLDEN GATE BRIDGE
TO SANTA ROSA

Pressing t(n\ard tiic immediate goal

of a through freeway from the Golden
Gate Bridge to Santa Rosa, a major
job on tlie Waldo CJrade is now in

progress, and a bridge with ap-

proaches at Petaluma Creek is well

under way.
The first section was built as a con-

trolled access facility, being com-
pleted in August of 1947. This $1,700,-

000 project provides for four lanes of

di\ idcd highway covering the 12 miles

between Petaluma and Ignacio. In

1949 the 4.3-mile Santa Rosa Bypass

was completed as an expressway.

Late in September, 1952, a unit 5.4

miles in length between the Forbes

()\crhcad and ignacio was added to

the previous section, making a con-

tinuous 17-mile run of limited access

freew ay from Forbes to Petaluma.

In October of 1953 one further step

was taken in the transition to freeway.

The six-lane divided highwa\' between

California Park and the San Rafael

\'iaduct was completed as a full free-

wa\', with frontage roads, and an in-

terchange structure at San Qucntin

Wye designed to serve the building

San Rafael-Richmond Bridge. This

section, together w ith the completion
of the San Pedro Road undercrossing

at Puerto Sucllo Hill, extends freewax"

continuit)" through the 22 miles be-

tween San Rafael and Petaluma.

Currcntl\- building, the four-mile

section of full frecwa>' between
Golden Gate Bridge and .Man/anita is

scheduled for completion late in 1954

or early in 1955. The Golden Gate
Bridge and IlighwaN District is con-

tributing 15,000,000 to tiiis project.

Fhis six-lane facility involving a

1,000-foot tunnel, two side-hill struc-

tures each appro.ximateh' 300 feet and

four \ehicular interchanges, w ill pro-

vide sniooth (low for upwards of 30,-

000 per da\' load w hich traverses the

grade.

California Highways



Furtlicr progress row ;ird S;uira Rosa

is indicated by the advcrrisiiig for bids

for tiic Pctaiuiiia-Stony Point job, an

8.2-niile section extending northerl)

from Petalunia Creek w hich inciiKJes

four complete intcrciiangc structures.

The outstanding feature of the job for

wliicb S4,71\000 lias been budgeted,

is riic bypassing of traffic arouiui Peta-

lunia. whose citizens 20 \ears ago little

dreamed that rhe\ would look toward

this.

In -Marin Count)- another link in the

freew ay will be a new six-lane divided

l)ridge across Richardson Bay for

w hich S 3,000,000 has been provided in

the 1954-1^55 budget by the Califor-

nia Highwa>' Commission. Thus \\ ith

a cost of $17,500,000 for sections al-

ready' com[iletcd and under contract,

a total in excess of 124,000,000 has

been spent or obligated for this frce-

w a\

.

BLACK POINT CUTOFF

Except for improved alignment

through a hill at Black Point and an-

other at Sears Point, this frecw a\' fol-

lows the location of the original Black

Point cutoff \\ hich was completed in

101 S to provide a direct route from

the Bay area to Sonoma and Napa
\'alle\s.

Extending from Ignacio to Sears

Point, the grading has already been

completed and the cut sections have

been pa\cd to eliminate the deficient

portions of the alignment. At Sears

Point a section 0.7 mile in length v\as

completed in 1950 as a four-lane di-

vided facilitv.

I'inishing of the full facility w hich

will rei]uire a new britlge acro.ss Peta-

lunia Creek at Black l-'oint as well as

other structures and [lax ing await the

availabilit\' of funds. In the meanwhile,

the embankments across marsh lands

for the future additional lanes which
were overloaded to accelerate settle-

ment, have subsided approximately

two feet. It is expected that further

settlement will be only nominal, thus

insuring a stable roadbed when final

construction is undertaken.

The amount expended for right of

way for this 7.3-niile freeway and for

the initial work is $1,200,000.

View showing progress o( grading operations for Skyline Boulevard from Edgemar Road to junction of Routes 55 and 56 in Daly City
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UPPER—Bayshore Freeway in San Maleo, looking

south from vicinity of Third Avenue interchange.

LOWER—Bayshore Freeway through Burlingame,

looking north from vicinity of Peninsular Avenue
interchange.

NAPA AREA

The City of Napa is served b\- two
major highways, one Sign Route 29,

generally north and south, and Sign

Route 37, generally east and west.

Both routes traversed narrow and ir-

regularly patterned streets in passing

through the citw The impetus on traf-

fic of the wartime activity at Mare
Island necessitated the improvement
of the route from \'allejo to Napa as

an eniergcnc\- measure. The most crit-

ical section was developed as an e.\-

presswa_\' in 1944 and the remaining

portions were finished in 1949 to pro-

8 California Highways



vide a continuous facility 12 miles in

length through Napa Count\

.

In Septeniher, 1950, two lanes con-

stituting stage construction of a three-

mile section of controlled access frce-

\\a>' w as completed joining Routes 37

and 29 on an alignment westerly from

the cit\'. It is interesting to note that

the 19^1 count during 16 hours on

Sunda\ , Jul_\' 12th, shows 9,562 vehi-

cles using the freewa\-. In the absence

of this facilitx' these vehicles would
have saturated the streets of Napa,

formcrl) included in the highwa\

system.

To date S2,15().0()() has been ex-

pended on stage construction of 14.6

miles of this iiumI type of expresswaw

us 40-RICHMOND TO CARQUINEZ

This frcewa\' has been laid out to

Inpass the built-up communities be-

tween Richmond and the Carquinez

Bridge. Located generally easterly of

existing US 40 on a more direct align-

ment the 13.S miles which comprise

this route is largel\' in the design stage.

1 he planned improvement contem-

plates elimination of the sharp curve

at the south end of the bridge and

makes provision for a connection to a

parallel structure which is proposed

for construction 200 feet upstream

from the present crossing.

At the Richmond end of the free-

way, two structures for the initial unit

are now being built, one over the

Santa Fe tracks at 47th Street and one
over San Pablo Creek. A contract to

complete the 4.7-mile initial section is

due for advertising this year, which
will involve an expenditure of approxi-

matel.\- $6,000,000.

The cost of the structure contract

and right of way that has already

been aci]uired represents another |4,-

000,000.

ARNOLD INDUSTRIAL FREEWAY

The Arnold Industrial Highwa\- in

Contra Costa County, as an east-west

thoroughfare which is signed as Route
4, originates in a junction with Route
US 40 at Hercules. After traversing

the low hills of western Contra Costa

Count\- it ser\es the industrial centers

of .Martinez, Port Chicago, Pittsburg,

Anrioch and proceeds easterly toward
Stockton.

Its development as a freeway fol-

lowed the dictates of the traffic pat-

Construciion operations showing widening of Waldo Grade, loolcing south toward Golden Gate Bridge

tern, the first section resolving the

congestion in A\'illow Pass, where the

xehicular flow from the south and
from the west merges on its wa\' to

the industrial area and beyond. This

original section was completed in

1947, its easterly limit being Port Chi-

cago Road.

Similar construction, permitting con-

trolled access, continued the freewa\-

to Railroad Avenue in Pittsburg, this

4.5-mile section assuming a completeK'

new alignment immediately south of

the congested industrial area. Follow-

ing this new alignment, a five-mile

section which carries the freeway

from Pittsburg to "A" Street in An-
tioch was opened Jul\' 1, 195.3. The

Barry Hill line change from Christie

Underpass to Cilen Frazer w hich was
finished in 1949 completes the current

de\elopment, which includes 13.8

miles of the 5 3.2 miles which have

been declared a freeway. The expend-

itures for the finished sections of

four-lane expressway total 15,800,000.

OAKLAND-WALNUT CREEK-CONCORD

The main approach to the F.ast Bay
metropolitan area is Sign Route 24.

This facilitx', known as Tunnel Road
from its passage through the Broad-

way Low Level Tunnel, carries a daily

traffic load of over 38,000 vehicles.

In addition to accumulating traffic

from through easterly routes in Con-

tra Costa and Alameda Counties, the
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Redwood Highway looking north toward San Ralael tram vicinity of Cahfornia Pork Wye

road serves a vast area of suburban

population cmplo\ed in the business

and industrial centers of the I'.ast Ba>'.

The Tunnel Road, runninjr easterl\-

from the Broadway Tunnel and turn-

ing nortiierl\- at Walnut (Jcck to

merge with the Arnold Highway, has

been declared a freeway in its en-

tirety. The present road has been con-

fined 1)\' a striii development rcciuiring

practicall>' complete realignment and

an unusually large number of grade

separations.

One section 2.3 miles long, from
Concord to the Arnold Intiustrial

Freeway, was completed in January,

1947. Work was recently assumed at

Orinda Junction on a 1.2-mile unit.

where Moraga Road makes a direct

crossing of Route 24. This project

which includes a complete interchange

with a construction cost of $1,570,000

is scheduled for completion in ]\la\',

1955. While $2,7U(),()()() has been spent

for right of way, with considerable

acquisition for future units, the con-

struction of additional sections of the

frccwa\- awaits the availability of

funds.

MOUNTAIN BOULEVARD

The improvement of Alountain

Boulevard to freeway standards has

been planned to provide better ac-

cessibility for the residents of a large

section of Oakland Uinc; on the \\ est

slope of the range which separates

the Counties of Alameda and Contra

Costa. The 9.3 miles which comprise

the total length of this route from

Lake Temescal to San l.candro arc

co\ercd b\- frecwa)' resolution.

A 1.1 -mile section near Lake

Temescal was completed in January,

1952, at a cost of $1,800,000 and an

additional one-mile unit will soon be

scheduled for construction.

Joint Highway District 26 was or-

ganized in 1938 to accomplish the con-

struction of this road, with Alameda

and Contra Costa Counties joining

with the Division of Highwa\s as

members, and with the Cit>' of Oak-

land also participating in the cost. Tlu'
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anmuil coiinihutions ;irc made h\'

these [i;ii"ties with 50 percent ot tlie

anioiiiit cciniing from state high\\a\

funds. The contributions for tiie 1953-

1954 ImschI ^e;lr totaled 1900,000.

ALTAMONT PASS

The Altamont Pass Free\\a> is a

part of Route US 50, one of the two
primar\' east-west routes originating

in District 1\'. While the start of this

route is on the San I'rancisco approacii

to tiie Ba>- Hridge, on!)" the portion

lying easterly of Ha\\\ard has been

declared a freewaw However, the

continuity of an east-west freewa\'

facilit\' from tiic Ba\' area to the Cen-

tral \'alle\ w ill be accomplished with

a link from the F.astshore Freeway at

San Lorenzo wiiich w ill connect with

this route near C^astro N'allew

Tiie development of this highwa\"

into a freeway may he considered to

antedate the Freewax' Law of 1939.

A four-lane divided highway replac-

ing the old Altamont Pass between
Greenville and Mountain House was
completed in 1938. It reflects the

thinking of the time, the completed

UPPER—Easishore Freeway in Oakland, looking

north from vicinity of 29f/i Avenue. LOWER—Re-

cently completed Posey Tube overhead.
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Engineers drawing ol improved East Bay troffic distribution structure in Oat/and. A Ihird-tevel ramp is being built over existing traffic /ones connecting the Son

Froncisco-OoKond Bay Bridge with MocArthur Boulevard. A curved ramp will be added from MacArlhur Boulevard to the Eostshore Freeway. The improve-nents will

double troffic capacity and are designed to eliminate cross-weaving troffic.

job carr\ing mr.n>- features of pres-

ent frce\\a\' tksign.

The second section, 5.8 miles from

the foot of Altaniont Pass to 1.5 miles

west of Livermore, was completed in

September, 1950. in addition to in-

creasing the carr\ ing capacitv of the

outmoded two-lane road, this four-

lane section incorporates controlled

access with frontage roads, and pro-

vides a channelized connection with

State Route lOS from l.ivcrmore.

CASTRO VALLEY BY-PASS

Continuing westerly, a 5.9-milc sec-

tion to 1 lop\ aril Road was completed

in the summer of 1951, and another

from I lop> aril Road to 2.5 miles w est

of Dublin was opened in November,
1953.

Currcntlx" under construction and

scheduled for completion in Septem-

ber, 1954, is the 2.1 -mile Castro Val-

le\' B\ pass from Crow Canyon to a

point near the present Voothill I5oule-

\ard. From this point construction

will soon start on the 2.6-mile con-

necting link to the I'.astshore Frccw a>'.

Work is also in progress on the most

casterl)- 1.7-milc section in Alameda

CountN , which is included in a Dis-

trict \ project terminating in Tracw

Thus with the exception ot a 5.3-

mile section now in the design stage

extending easterl\- from Crow Can\dn

Road toward Dublin, wc have a vir-

tually completed l'ieewa>' and 1.x-

presswa>- from Oakland to the San

Joaquin Count> line. T\ pical of the

rise in traffic volume on i^outc US 50

through the long l.ivcrmorc \'allc\

section is the dail\' traffic count ar

Greenville; in 1939, 12,000 vehicles,

and in I9v3. 21,000 vehicles.

The total length of the .Altanionr

Pass l"reewa\' is 33.9 miles, and to

date 517,700,000 has been spent or

obligated for this facility.

PACHECO PASS

The Pacheco Pass Road, signed as

Route 152, is the onl>- connecting link

between the Santa Clara and the San

Joaquin \"alle_\s. Now heavil\ trav-

eled, it developed from a roll road,

and later as a transcontinental stage

road, into a vital artery of transport

particularlv w ith respect to industrial

service.
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Replacing tlie alignment of conxcn-

icnce as it took shape through the

years, a 3.25-niile section of controlleii

access frce\va\- from Cape Horn to

the Merced Coiint\' Line was coni-

pleteil in December, 1950. Sustained

alignment aiul grade on either side of

the summit, compatible with hea\ \

vehicle tra\el, have replaced the for-

mer sharp curves and gradients as

steep as 7 percent.

.A two-mile unit extending w csterl\'

from (^ipe I lorn u hich w as previ-

ously constructed is included in the

.section covered b\' frcewa\' resolu-

tion. I he cost of improving the 5.7

miles leading to the summit of

Pacheco Pass totaled 11,300,000.

US 101-EL CAMINO REAL

Two sections of freeway forming

part of the Coast Route, US 101, in

Santa Clara County, the San Jose By-

pass and the Ciilroy to Sargent proj-

ect, w ere completed early in the post-

war program.

UPPER—Easlshore Freeway near San Lorenzo;

Washington Avenue interchange in foreground,

/oofcing north toward Son Leonc^ro and Oalflond.

LOWER—Southern terminus of Eastshore Freeway,

showing connection to Bayshore Highway.

The two sections are considerable

distance apart, funds then a\'ailable

limiting construction to the most crit-

ical areas.

Prior to the opening of the eight-

mile b\pass in June, 1947, all traffic

in the Coast Highwa\' passed through

the heart of the San Jose business dis-

trict. Here traffic from the Eastshore

and Ba\"shore Highw a\"s merged on

its w'a\' south, and likewise traffic

from the south dispersed on its way
northerh' to San Francisco or Oak-
land.

Alidcity congestion forced the

building of a controlled access free-

wa\' immediately easterly from cen-

tral San Jose. Continuing the Bay-
shore Extension which skirts the cit\%

the freeway starts at the Santa Clara

Street underpass, meeting the old

Monterey Highway at Ford Road,

eight miles southerly from San Jose.

It is interesting to note that upon
its opening, traffic split evenly at Ford
Road, one half using the old road into

San Jose and one half using the by-
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pass. On the succeeding \ears as the

through traffic volume increased, sub-

stantial gains have been made on the

new leg, thus sparing the cit\- street

from traffic in no manner connected

with San Jose.

The Gilroy section, a 5.7-mile con-

trolled access highway from Gilro\'

to a point 0.5 miles north of the San

Benito Count)' Line, was completed

in February, 1951. This four-lane sec-

tion was constructed in two units,

partly as a widening of the Coast

Highway, locally known as Monterey

Road, and partl>' a new alignment. It

forms an additional link in tiic ulti-

mate I'.l Camino Real Freewa>' pres-

entl>' signed as US 101.

The 14.4 miles which have been

completed include all of the mileage

which has been declared a freeway

to date. The cost of developing these

portions as a divided four-lane ex-

press\\a> was 14,100,000.

WATSONVIUE-SANTA CRUZ

As carl\- as 1936 the Division of

High\\a\s began studies to determine

the best means of providing adequate

facilities for the growing volume of

traffic between Watsonville and Santa

Cruz. The first step in the develop-

ment of a new route was the com-
pletion in 1942 of a three-lane high-

wa\', with four-lane transitions where
needed, between Watsonville and Rob
Roy. W'iiile no extensive provisions

were made for the purchase of access

rights, moderate success in controlled

access was maintained with the help

of the adjacent hill\' terrain and per-

suasion against indiscriminate en-

trance. In consequence the facilirs

pro\ided a reasonable facsimile of

freewa>' features.

The growth of Santa Cruz farming,

industrial and resort area soon pro-

vided a demand for an extension of

the improvement to include the Rob
Roy-Santa Cruz section, and resulted

in the completion of a controlled ac-

cess frec\\a\ in November, 1949. The
cost of this project, 7.7 miles in length,

was $3,769,000 including construction

and right of way, or $490,000 per

mile, reflecting the effect of eight

major structures reijuired for railroad

and vehicular crossintfs.

Construction on US 50 in Castro Valley; Castro Valley Boulevard, the existing highway route, is shown to

the right of the direct alignment of the freeway bypass

LOS GATOS-SANTA CRUZ

The highway between San Jose and
Santa Cruz, in addition to serving the

agricultural area through which it

travels, has been subject to sizable

surges in its traffic pattern due to tour-

ist and vacation traffic utilizing the

extensive resort area. The route has

undergone extensixc stage develop-

ment and is now entering a transition

to contiolled access frecw a\

.

I he route in its entirety has not

\ et been adopted as a freew av. Pre-

cipitated by the building of the Lex-

ington Dam, a 1.8-mile section of

freeway has been completed at a cost

of $1,500,000 at a location south of

Los (iatos which bypasses the dam
site. Scheduled for advertising in the

summer of 1954 is the Los Gatos !?> -

pass which connects with the Lexing-

ton section and includes an inter-

change di\iding Saratoga traffic and

that en route to San Jose. The amount
of $2,:r,3,000 is included in the 1954-

1955 budget for the construction of

this project.

In the design stage as declared free-

\\a\' with route adoption approveil

are the Los CJatos-San Jose section and

the Scott \'alle>-Santa Cruz section.

SKYLINE BOULEVARD

The u.se of Skyline Boulevard as an

entrance to San Francisco has grown

w ith the development of the peninsula

residential areas. 1 leavy grades and
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short nulius curves hnvc seriously re-

duced rlic utilit)' of the ro;ui.

Currentl\- under construction and

scheduled for completion in Septem-

ber is a 2.1-mile section ot freeway

from I'.dgcmar Road to Alemany
Boulevard' Ihis $1,0()(),()0() project

will facilitate funneling traffic into

San I'rancisco dispersal routes. A con-

nection trom Skyline to the Coast

Highway at Edgemar has been de-

clared a freeway and is present!)' un-

der design. This unit will provide a

b\ pass for the Thornton Bluffs sec-

tion on the coast alignment which is

subject to severe punishment by the

elements and from movement on the

San Andreas fault which traverses this

area. To the north, two additional

units arc scheduled for construction

this \car wiiich will extenti this facil-

ity to Lake Alerced Boule\ard in San

I'Vancisco. The amount budgeted for

the 1.7 miles included in these two
units is 11,092,000.

EMBARCADERO FREEWAY

Funtis in the amount of $5,000,000

have been builgeted for the initial con-

struction of the Fmbarcadcro Free-

wa\-. The creation of this facility is

an outstanding milestone in the de-

\elopment of transportation within

the Cit\' of San I'rancisco. Crossing

Market Street at the Ferry Building,

it is the first freeway outlet offered

to centers of employment, largcl\

concentrated north of Market Street,

connecting w itii the Bay Bridge and

the peninsula.

Originating in the structure which
connects the Bavshore Freeway with
the Bay Bridge, the freeway proceeds

generally parallel to Folsom Street,

curving into the Embarcadero at

Howard Street. Entirely an elevated

structure in order to clear the ap-

proaches to piers and sheds, the

planneil units will run to Broadway,

where ramps will come to grade at

Sansome Street.

An eight-lane divided highway, the

di\'ision is in a vertical plane rather

than a horizontal. The lower deck

will carry eastbound traffic toward
the Embarcadero and thence north-

erly along the waterfront, w hile the

Trimble Road interchange on Eastshore Freeway. New Ford plant at Milpifas is visible to left of upper center.
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upper deck \vill carry traffic in the

opposite direction. Tiiis unusual con-

struction, first of its type in the State,

is, of course, predicated on space lim-

itations.

Acquisition of right of \\a>' for tlie

first one-mile unit is nearing comple-

tion at a cost in e.\cess of 55,000,000.

PARK-PRESIDiO FREEWAY

The Park-Presidio High\\a> was

built to provide an alternate route to

the Golden Ciate Bridge as well as

to furnish a circumferential b\'pass

from the western section of San Fran-

cisco and the Marina. While the plan-

ning of this facilit\- predated the Frce-

wa\- Law of 1939, when the 1.1-milc

unit from Lake Street to the Golden

Gate Bridge .\pproach was completed

in 1940, it contained most of the es-

sential features of a controlled access

freew ay, and provided an example for

the people of the Ba\ area of what

was to come in high\\a\" development.

Built at a cost of $1,200,000 this four-

lane facility' has served well until re-

cent congestion has made it necessary

to commence planning for increasing

its capacity.

Present studies include the improve-

ment of all of rhc two-mile section

Davis Street interchange on Eastshore Freeway

in San Leandro

STATUS OF DISTRICT IV FREEWAY PROJECTS

March 1, 1954



covered b\' frcc\\a\' resolution from

Fulton Street to the .Marin:i approach

ro the Cloldcn Gate ]5riilge.

CONCLUSION

In discussing the dc\clopnicnt of

tlic various routes we liave used the

word freeway in a very general sense.

Technically' there are but two full

freeways present!)' in the process of

construction, the Basshore and the

Eastshore, these routes sustaining no

crossings at grade.

Except for isolated sections built

tlirough expedience to the technical

requirements of freeways, the remain-

ing routes are expressways, built to

freewa\' standards with the exception

of permitted crossings at grade. They
are so designed as to be converted to

the higher standard when funds arc

available and where traffic warrants.

However, the impact of the tremen-

dous growth of the Bay region on
highway transportation has made it

necessary to plan initial construction

as full freewaxs for nearly all of the

projects in the metropolitan area

which are now in the design stage.

\\'ithout going into details of an

accident - per - million - vehicle - miles

comparison, a recent survey showed a

rate of 2.14 for full freeways and 3.41

for expressway types of construction.

Since approximately 70 percent of all

accidents occur at intersections it is

evident that the true freeway with

intersections at grade eliminated is the

goal toward which we point. Since

the tremendous cost of the full free-

ways restricts complete application of

their desirable principles, we have of

necessity limited them to the most
critical areas. As funds become avail-

able and as the need becomes more
pressing, our present expressways will

undoubtedly enter a stage develop-

ment toward full freewa\ s.

Aerial phofo of $1,500,000 freeway projecf af Orinda Crossroads, looking toward

Lafayetfe, showing progress made to eliminate congestion. Point 1 marks wider Pine

Grove turn for Lafayette-to-Orinda traffic. Point 2 shows part of underpass structure

and side of Orinda Village-to-Moraga route under the highway. Point 3 marks widen-

ing of State Sign Route 24 to six lanes. Point 4 is site of cloverleaf ramp routing traffic

from Orinda Village into Lafayette lanes.

HAZARDS ON STRAIGHT ROADS
The mere fact that a motorist is

driving on a straight road is no surety

against accident. The California State

Automobile Association points out

that 77 percent of all accidents occur

on straight roads. Driving is a full-time

job and an\one operating a motor

vehicle should remain alert at all times.

STABILIZING LANDSLIDES

During the 1952-53 Fiscal Year the

Division of Highways installed more

than 23,000 lineal feet of horizontal

drains as stabilization treatment of

landslides and slipouts where the high-

ways were being seriously affected.

Development and improvement of

horizontal drilling equipment made it

possible to drill in areas considered

impossible before.

Repair and painting of bridges and

structures on the State Highway Sys-

tem cost a total of $592,849 during

the 1952-53 Fiscal Year.

The Di\ision of Highways spent

f78,000 to control noxious weeds

along the State's highways during the

1952-53 Fiscal Year.
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Bay BridSe
Improvements fo Cost

$4,000,000 Are Planned

Ilans and specifications are virtu-

ail>- completed for improvements to

the San Francisco-Oakland Bay Bridge

which will help alleviate congestion,

increase safet>' and speed up collection

of tolls.

The work is expected to cost ap-

proximately 54,000,000, and will be

financed out of bonds already issued

bv the California Toll Bridge Au-

thority.

The improvements have been or-

ganized into five projects, the first

three of which are due to be adver-

tised for bids during the next three

montiis. T]ic\ arc:

1. Revision of four connections to

Verba Bueno and Treasure Islands.

2. Lane control signals on the lower

deck.

3. Dredging and drainage structures

for the widening of the toll plaza and its

approaches north of the administration

building and to provide for extension of

the overhead structure carrying traffic to

and from the Port of Oakland.

Port of Oakland Overhead

The two remaining contracts will

cover the surfacing of the new toll

lanes and alteration of the Port of

Oakland overhead; and the revision of

the existing toll lanes soutii of the ail-

ministration building to provide for

driver's-side-onl\' collections.

Revision of the island connections

will consist for the most part of easing

the turns to and from the island ramps.

.\utomobiles entering Verba Buena

Island from the upper deck of the

bridge must now slow down almost to

a stop to make the right-angle turn.

The new connections will permit

island-bound cars to pull out of the

main stream of bridge traffic and make

their turns at normal speed.

Automobiles entering rJic liridge

from the island will be able to merge

into the traffic stream b\' means ot an

acceleration lane instead of having to

enter at a right angle and from a full

stop.

On the lower deck, trucks and buses

turninu from the bridge onto the

IhSr
''"~"

-1 K» -- *

IP [^©[P® SEE) TOLD. ©ate;

island will no longer have to swing

wide, as the\- do at present, to avoid

columns and other obstructions. These

obstacles will be removed and the en-

trance widened.

Intersection Revision

The connections to the island w ere

designed nearl\- 20 \ears ago. Two of

the ramps were intended onl\- for

temporar\- use, to serve the A\orld's

Fair of 19.^9-40. The development of

1 reasure Island as a naval base made

these temporar\' connections perma-

nent, and the heav\- postw ar increase

in the volume of traffic on the bridge

has made revision of rhc intersections

imperative.

The traffic signal s\stem for the

three-lane lower deck will expedite

the flow of traffic b\- providing two

lanes in one direction w henever called

for by emergencies or periods ot tem-

porary congestion.

I'he installation w ill consist of sig-

nal heads placed at about AOO-foot in-

tervals above each traffic lane the

entire length of the lower deck. It is

believed this system will be the long- 1

est and most complete of its kind in

the world.

New System of Signals

An operator seated at a master

switch panel in the administration

building can change the signals at an\-

time to conform to traffic conditions

on an\- part of the lower deck, includ-

ing emergenc\- conditions as radioed

or telephoned in by patrolmen or

maintenance workers.

The signal system of lane control.

b\- providing maximum flexibility in

the routing of traffic, would also pro\ e

valuable in the event of an>- condi-

tions making it necessary to use the

lower deck for automobile traffic.

During the Ke>' S\stem strike of \95>.

when the lower deck was used b>

automobiles during peak periods, the

adjustment of lane assignments had t<i

be handled manuall\- b\- bridge em-

plo\ ees, placing and shifting portable

signs and divitlers.

. . . Continued on page 46
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'-list's sketch superimposed on aerial photograph shows the three ramp connecf/ons between the upper deck of the San Francisco-Oakland Bay Bridge and
Yerba Buena and Treasure Islands which will be improved to provide easier turns. A connection on the lower deck will also be improved.
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Pier Construction
Rapid Progress on Richmond-

San Rafael Bridge Project

By NORMAN A. RAAB, Projects Engineer, Division of San Francisco Bay Toll Crossings

In the November-December, 1953,

issue of California Highii-ays and

Fnblic Works an account was given

of the early history and a general

description of the work now in

progress on the Richmond-San Rafael

Bridge.

Since this writing, 2 of the 15 con-

tracts to be awarded during the con-

struction of this project have been

completed, four are in various stages

of completion and the other nine con-

tracts are now being advertised for

bids or awaiting the proper time for

advertising.

Of the construction now in prog-

ress, probabl)' the most interesting is

the pier work being performed b\-

the joint contracting venture, Ben C.

Gcrw ick. Inc., and Peter Kiewit Sons"

Co., under the contract for the sub-

structure. The bid for this work
amounted to $14,500,000 and at pres-

ent writing is 45 percent complete.

79 Substructure Piers

The substructure contract provides

for the construction of 79 piers of re-

inforced concrete supported on steel

H-pilcs to provide the foundations for

the structural steel portion of the

bridge crossing. During construction

in the vicinity of Castro Rocks, bed-

rock was uncovered at higher eleva-

tions than indicated by the foundation

explorations. It was necessar\ to raise

the bottom elevations of bell piers

Nos. 56 and 57.

All of the piers are of the same

general class in that they are designed

to be supported on steel H-piles

driven to required bearing in hard

strata, such as bedrock, or compacted

sands and gravels. IIowc\er, the

methods of constructing the piers,

for the conditions existing at the site,

\'ary widely and may be classified as

to construction under the headings of

land piers; shallow water, or coffer-

dam piers; and bell-type piers for

use ^\here w ater and great depths of

soft cla\- and silts o\erlie the firm

materials.

Of the 79 piers, nine are built on

land, eight are built in cofferdams in

the shallow waters near the eastern

bridge terminus, and the remaining

62 are of special construction for the

bell-type pier designs.

Ready to Receive Steel

As of this peri(jd, the nine piers

constructed on land and the eight

cofferdam piers on the Richmond end

of the contract have been completed.

Several of the bcll-t\"pe piers are now
ready to receive steel and others on

the west end of the bridge are near-

ing completion.

Trestle approach, Marin County. Trestle connecting present Richmond-San Rafael Ferry

pier with permanent construction.
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Completed piers Nos. 61-78 with start of ste .;:„:. action. Contra Cozta County

Specifications provided that the

contractor develop and construct such

stable temporary structures, or other

devices, as would enable the engineer

to establish thereon controlling cen-

terlines and grades for the location and
control of pier construction. The first

of these control towers for the bell

piers was placed opposite Pier No. 45

on April 14, 1953.

The contractor's procedure for

substructure work was predicated on
the plan that materials and equipment
were immediately available to con-

struct the land and the cofferdam

piers and that special equipment and
methods would be required for con-
structing the bell-type piers. Con-

struction of land and cofl^erdam piers

began soon after the contract was
awarded on February 26, 1953, which
advanced the scheduled construction

bv almost six months.

Bell-type Pier Designs

For the bell-type pier designs, the

contractor elected, generalh', to use

precast concrete shell sections in lieu

of steel plate reinforced with angle

sections previously used for similar

piers on several large eastern bridge

projects. Completion schedules were
established to come within the speci-

fied time allowances.

The contractor's choice of con-

struction methods for the bell-type

pier designs was further predicated

on: (1) fabrication of the pre-cast

concrete shell sections in his Petaluma

casting yard with planned barge de-

livery of elements to the bridge site;

(2) construction of special floating

equipment such as pile drivers, der-

ricks, and a concrete plant for con-

crete placement at the site; and (3)

shipment of steel H-piles from east-

ern mills to the yard of Gilmore

Fabricators, Inc., Oakland, where they

are spliced to proper lengths and

barged to the site for driving.

Since most of the foundation cost

and equipment requirements are for

the bell-type piers, their construction

and Public Works 21



-Center Line of Pier

-Water Line

-Mud Line

STEP I REMOVE MUD BV DREOG- STEP lA DRIVE TIMBER FALSE-
ING TO DEPTH OF 12 FEET. WORK PILES; CUT OFF TO GRADE.

Base Grid

STEP 2 PLACE BASE GRIDS WITH SIGHTING TOWERS
SPREADER TRUSS TO INSURE CORRECT POSITIONING.

AND

See phofo below

is sununarizcd in the f()llo^\•ing steps

shown on accompanying drawings:

Various Steps

1. The soft material below the mud
surface is excavated to a depth of ap-

proximately 12 feet at the site of the pier.

Timber piles are then driven and the tops

cut off, by an underwater saw, to an
exact predetermined elevation ready to

receive and support a precast concrete

mat, or base grid, and the construction

loads imposed thereon.

2. Each concrete mat is one foot in

thickness, slightly larger in diameter than
the base of the pier for which it is de-

signed, and has cast in H-shaped slots to

locate steel H-piles. The slots are in a

geometric pattern and the number of

piles in each varies according to type and
location of the piers. The mat is placed by

a derrick barge and is lowered by a cage
with a centering mast. Survey controls to

this mast serve in accurately placing the

mat in its proper location.

3. The 14-inch 89-pound steel H-piles

are threaded through the slots by divers

and then driven to the required bearing

STEP 2— Precosf base grid for Pier 54 in place on borge for transportation to bridge location
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September /, 1953

Construction has advanced
to stage depicted here on nine

piersi Nos 43,44,45,46,49,56,

59,60, and 61.

STEP 3 DRIVE STEEL H PILES AND GROUT TO GRID.

^\ VI |V,

I ll 1'

I
I '\u

STEP 4 SET LOWER RING WITH SETTING TOWERS AND POUR
5 FOOT LIFT OF TREMIE CONCRETE.

See phofos below

STEP 3—Pile driver in operation on bridge location. STEP 4— Contractor's mixmaster
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Precast
Cone-
Diophragm

STEP 5 SET PRECAST CONE- DIAPHRAGM UNIT; SET PRECAST

HOLLOW SHAFTS; PLACE FORMS FOR CAST-IN- PLACE DIA-

PHRAGM.

Elev. +5'-y

M.S.L

STEP 6 POUR TREMIE CONCRETE TO ELEVATION + S FT

-Anchor Bolts-

Forms for
Concrete
Poured- in -

Place -^

Precast
Spandrel

Ziffi

=«=v

I ;. »

^

STEP 7 Place precast spandrel, erect forms for
SHAFT TOPS; place anchor BOLTS.

STEP 8 POUR CONCRETE TO FINAL ELEVATION; STRIP FORMS

AND CURE. COMPLETED PIER.

See phofos page 25
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STEP 7— Form barge preparing ior final concrete pour on Pier 46. STEP 8—Deep-wafer /our-be// pier. Pier 44.

in herd strata. After piles ore driven, they

are sealed in the grid slots by grout

placed by divers.

4. The lower ring sections of the rein-

forced precast concrete shell is lowered
onto the grid by a derrick barge utilizing

a triangular-shaped lifting and setting

tower. The shell is centered by steel

guides cast into the grid. After the shell

is leveled, any open spaces between the

shell and the grid are sealed. Then the

grid, interior cylinder section walls, and
pile surfaces are cleaned of all foreign

material, and a five-foot lift of tremie

concrete is placed to support further con-

struction and design loads. The tremie

concrete placement operation includes

the lowering of large tremie pipes

through the shafts until their lower ends
bear on the grid; and their tops, each
with an attached funnel or hopper for

fresh concrete, extend above water. These

tremie pipes are then filled with concrete

. . . Continued on page 32

RICHARDSON BAY BRIDGE PLANS COMPLETED

B DS FOR CONSTRUCTING a nCW SIX-

Inne bridge to carry US 101, the Red-
wood Highway, across Richardson

Ba\- in Marin County will be called

for within the ne.xt three months, it

was announced by State Director of

Public Works Frank B. Durkee.

The new 2,800-foot span will be

located east of the present bridge.

Construction will be financed by a

$3,000,000 allocation in the state high-

way budget for the 1954-55 Fiscal

Year, and will take an estimated two
years to complete.

The present bridge, a four-lane tim-

ber pile trestle built in 1931, A\ill re-

main in service until the new bridge

is finished. It has a 40-foot lift span

to handle navigation.

The highway over the new struc-

ture will be 86 feet wide from curb

to curb and will have a 10-foot di\id-

ing strip down the center between the

two three-lane roadways. The north-

ern section, over open water, will be of

prestressed concrete girder construc-

tion. The southern section, o\er the

road to Mill V^alley and the North-
western Pacific Railroad tracks, will

be of reinforced concrete box girders.

The bridge will provide vertical

clearance of 35 feet above high water

for navigation in and out of the bay,

without stoppage of highway traffic.

Horizontal clearance will be 56 feet.

When construction of a new Rich-

ardson Bay highway crossing first

came under consideration, the possi-

bility of building an earth fill rather

than a bridge was investigated. The
choice of a bridge was dictated b\'

geological factors and other require-

ments, according to Division of High-
ways engineers.

The mud and muck at the bottom
of Richardson Bay are very unstable

and wholly unsuitable for a highway
fill foundation, according to engineers

of the Division of Highw a\ s. In some
spots the unstable material is 100 feet

deep. Construction of a fill ^\•ould re-

quire removal of all of this mud and

replacing it with sand or other stable

material, at great expense.

Engineers also point out that the

permit issued to the State by the De-
partment of the Army specifies that

any structure crossing Richardson

Bay must have a vertical clearance of

at least 35 feet. A fill would there-

fore require locks and drainage struc-

tures to provide for navigation, which

are costly both to construct and to

maintain.

The new bridge, for ^\•hich plans

and specifications are nearly complete,

complies with all requirements of the

Army.
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THE EFFICIENT SELECTION OF A CALCULATING MACHINE

By G. G. McGINNESS, Acting Engineer, Service of Supply

In nil PAST five years, the Service

ami Supply Department has procured

tor the California Division of High-

\va\s 438 calcuiatinti machines at a

cost of almost $180,000.

The need for calculators is rarely

disputed but there is sometimes a

difference of opinion on w hich make

and model should be purchased. Con-

troversies arise regarding the necessity

of special features and gadgets. With

so much money involved in purchase

price, and a great deal more for

salaries of operators, it is almost im-

perative that a thorough engineering

analysis be the basis for selection.

if the prospective bu>er and user

of a calculating machine was thor-

oughh- familiar with all the makes,

models, and special features of the

machines available, and if he knew all

of the problems the machine would

be called upon to figure in the next

10 or 20 years, he would be able to

select the best model for the )ob with

little effort.

Selection of Efficient Machine

No man, however, is so fortunate

as to possess all of this know ledge. He
must have help. The user knows what

his present problems are and he should

have a very good idea of what his

problems w ill be in the future.

Good sales representatives know
what their machines will do. The two

must work together in the selection

of the most efficient machine.

The prospective bu\er should pre-

pare a complete example of each

problem that the machine will be

expected to figure repeatedly over a

period of years. These examples he

should submit to the sales representa-

tives of the various makes of machines

who in turn w ill work the problems

on their several models, detailing pro-

cedures, until thev find the model

and procedures which w ill handle the

majorit>' of the problems most effi-

cientlv.

When this has been done, the sales

representative should submit to the

user a proposal fulls describing the

machine, stating its price, and giving

a step by step outline of the pro-

cedure for figuring each problem.

Tests Must Be Made

The user should then borrow one

of each of the proposed machines

and place them in actual use for two

or three weeks to test the proposed

figuring procedures, make time stud-

ies, and observe incidental features of

the machines.

Incidental features to be considered

are ease of operation, size of machine,

quietness, and availability of service.

Tiie highest priced fully automatic

electric machine might prove to be

most efficient as it should last 20 years

and cost about 30 cents per working

da\-, including regular maintenance,

but there are many cases where the

lowest priced hand machine costing

10 cents pcT working day will do the

necessar\- work even more efficiently.

If the prospective buyer and user

of a calculating machine does a good

job in the preparation of examples and

follows up with a thorough testing of

machines and procedures, he cannot

fail to make a good investment.

The sales representatives must pre-

pare their proposals accurately as

they are in competition and an\' care-

lessness on their part would in all

probal)ilit\- result in the loss of a sale.

Clearing House

Service and suppl> engineers of

the California Division of Highways
have urged the use of this method

of selection for many \ears and they

believe that machines purchased for

the Division of Highways are the

most efficient and economical for the

intended use.

Corollar\- to the efficient selection

of a calculating machine, the detailed

procedure for figuring eacii problem

will serve as an instruction sheet for

new operators. With step by step

instructions, a new operator should

be calculating efficiently with a mini-

mum of time and supervisory effort

expended.

It is quite probable that a person

figuring on a machine day after

day will discover new and better

procedures or short cuts in adopted

procedures. Such improvements in

methods should be passed on to other

operators to improve their efficienc\

.

For this purpose, the Headquarters

Service and Supply Department is

willing to act as a clearing house for

the Division of Highwa\s and will

disseminate this information through-

out the division.

STREET LIGHTING SESSION

.\ conference on street lighting

will be held in San Francisco Tues-

day morning, April 20th, as a parallel

session to the eighth annual regional

conference of the South Pacific Coast

region of the Illuminating F.ngineer-

ing Society. A demonstration of street

lighting research problems at the

Uni\ersit\- of California's field test

laborator\- at Richmond the same

evening will be a second event of

special interest to all who are con-

cerned with traffic lighting problems.

The regional lighting conference

w ill open at 9 a.m. on Monday, April

19th, at the San Francisco Museum
of Art, under the joint sponsorship

of the Northern California Section of

the I. F. S. and the Northern Cali-

fornia Chapter of the .American In-

stitute of Architects. The two-da\-

program will be devoted to lighting

as an element in architecture and

interior design. Numerous nationally-

known speakers from the East are

expected to attract attendance from

many parts of the region, which in-

cludes California, Nevada and Hawaii.

The parallel session on street lighting

the next day will open at 9 a.m. at

the Western Merchandise Mart.
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^oooerdtion Bay Area Meets Traffic Crisis on

San Francisco-Oakland Bay Bridge

By B. J. TALVACCHIA, Traffic Engineer, San Francisco-Oakland Bay Bridge

O,'I'l K.MION CoOPrU.ATION Illigllt 1)C

cDiisidcrcd ;iii ;ippi"i>pri;irc term to de-

scribe rlic 11 -week period of unusual

traffic conditions on the San Fran-

cisco-Oakland Bay Bridge during the

I9.v^ Ke\- S\stein strike. This article

is an account of how the driving pub-

lic and the traffic authorities of an en-

tire metropolitan community banded

together to enhance traffic safet\' and

expedite the mo\'ement of peak-hour

traffic during a transportation emer-

gency.

Cooperation by Public

Cooperation by the driving public

and among public agencies in the Bay
area al\\a\s has been an important fac-

tor in meeting the normal traffic prob-

lems on the Bay Bridge in the past,

iust as in any metropolitan area in the

State, or Nation, where existing facili-

ties are carrying an overburden of

vehicles beyond their practical capaci-

ties. Ho\\ever, the cooperative move-
ment during the strike is noteworthy

for the unusual amount of coordinated

effort contributed by the several agen-

cies directly connected with handling

bridge traffic, together with the excel-

lent assistance supplied by the driving

public.

Vehicular traffic on the bridge dur-

ing this period increased with a sud-

den impact due to the public transit

shutdown affecting about 54,000 pas-

sengers per day normally using the

transbay train and bus facilities of the

Key System Transit Lines. Inasmuch
as the bridge vehicular capacity is

overtaxed under normal conditions,

potential congestion of traffic under
these abnormal circumstances pre-

sented a problem of major propor-

tions.

Advance Plans

Plans began to take shape to meet
the anticipated problem about a

month prior to the beginning of the

strike. As early as June 26, 1953, when
Key System employees threatened to

walk out, a meeting was held at the

Bay Bridge office, attended by repre-

sentatives of the California Highway
Patrol, San Francisco City Police, and

the Bay Bridge staff. In general the

experience gained during the strike of

1947 served as a guide, and the meet-

ing succeeded in la\ing the ground-

work for coordination among the or-

ganizations present in the event that

the strike did occur.

When the decision to strike was
announced a few days prior to the ef-

fective date, another meeting was held

in San Francisco at which time plans

w ere completed in order to meet the

anticipated transportation emergency.

Other organizations contacted prior

to the beginning of the strike included

the City of Oakland Police Depart-

ment, military authorities at U. S.

Naval Station on Treasure Island and

the Oakland Army Base, and Bay area

trucking and draying associations. In

addition, press releases were sent out

to the major Bay area newspapers, ra-

dio and television stations, all of whom
willingl)' served to contact the driving

public. These organizations joined to-

gether in coordinating activities in-

volving bridge traffic during the strike

in order to minimize bridge traffic

congestion.

Some Statistics

Statistical records of bridge traffic

during the strike, when compared to

a similar period of the previous year,

reflect the amount of public coopera-

tion and the favorable results obtained

throughout the strike period. Some of

the more significant statistics are listed

below:



showing trnffic moxing along the

bridge roadw a\' relative) \' free of con-

gestion. On this sixt\-second da\", the

official count for the 24-hour period

was 100,148. Peak-hour traffic Mas

close to 10,000 vehicles per hour in

both directions.

Six Factors

There were at least six factors which

contributed to the safe and expeditious

movement of bridge trafFic, especially

during peak hours:

1. Careful, courteous, and compara-

tively stall-free driving.

2. Spreading of normal commuter
(peak-hour) traflfic over a longer pe-

riod on a voluntary basis.

3. Absence of commute busses on the

lower deck.

4. Change in the normal pattern of

truck traffic on the lower deck.

5. Car pooling.

6. Additional man power directing

traffic in the areas immediately ad-

jacent to bridge approaches on

both sides of the bay and at stra-

tegic locations along the bridge

roadway.

A remarkable degree of cooperation

by the driving public under emer-

gency conditions is indicated by an

analysis of the statistical data, which
shows a higher ratio of the vehicles

crossing the bridge to \ehicles requir-

ing emergency service during the

strike, in addition to a lower accident

rate. The reduced accident rate is

especialK' significant since the acci-

dent frequency decreased in spite

of the substantial increase in traffic

volume.

U. S. Navy Assists

Spreading of normal conmuitc traf-

fic, which made bridge space a\ail-

able for the additional automobiles re-

quired to transport the extra passenger

load on the upper deck, was ver\

helpful. For example, the U. S. Naval
Station at Treasure Island changed
employees' working .schedule by one

hour. The result was that several hun-

dred cars which normally cross the

bridge between 7.30 and 8 a.m. west-

bound, and 4.30 to 5 p.m. eastbounti,

actually cleared the Toll Plaza prior

to 7 a.m. westbound, and before 4

p.m. eastl)ound, beginning with the

first da\- of the strike.

Diversion of automobiles to tlie

lower deck helped greatlv in the han-

dling of traffic during morning and

afternoon peak periods. The success

of this diversion was substantially as-

sisted by the absence of the normal

load of Key S\"stem busses and by

the voluntar\' reduction of truck traf-

fic during the peak traffic periods. .A

passenger count taken at the Toll

Plaza bv the bridge management indi-

cated that, on an average, approxi-

matel\' one extra passenger was car-

ried by every third car. This was in

addition to the passengers usually car-

ried by automobiles. Some passengers

re\ertcd to the use of Southern Pacific

ferries to cross the ba\'.

Police Control Traffic

Traffic police in San Francisco and

Oakland were concentrated in areas

adjacent to bridge ramps to control

and direct traffic approaching and

leaving the bridge. They helped to

reduce, and often to eliminate, nian\-

bottlenecks w hich normally occur in

the areas adjacent to the bridge ap-

proaches on both sides of the Bay.

The Highwa\' Patrol, in charge of

the policing of the bridge and the

East Shore Freeway, assigned person-

nel to maintain a maximum of coop-

eration with traffic police on both

sides of the Bay.

Results of the combined efforts for

the full strike period are indicated by
the pictorial record shown on these

pages. To be sure, there were many
instances of minor congestion and

even some major traffic jams during

the 1 1 weeks of the strike. Generally,

however, weekday peak traffic crossed

the bridge with few delays that might

be considered objectionable in the cir-

cumstances. And, of greater import-

ance, the accident frequency contin-

ued at, or below, the favorable level

existing prior to the strike.

close-up of Toll Plaza looking eaiierly. Note the idle railway rolling stock in storage yard adjacent to toll

gates. Vehicular traffic passed through the toll gates in record numbers. The toll collection staff did a re-

markable job under difTicult circumstances as evidenced by the fad that collectors handled daily, during

peak hours, as many as 12 cars per minute, or one car every five •:rconr/s

L^isiS**"^-*
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close-up of the Son Francisco ramp system looking southerly. In the center foreground, automobile traffic

in the Son Francisco city streets is being partially diverted to the lower deck (truck level) by the San
Francisco city police. The absence of Key System buses, which normally use the lower deck, assisted mate-
rially in making it possible to divert a substantial amount of upper-deck trafTic to the truck level, thereby
relieving the potential bottleneck at the merging point of upper-deck ramps shown at center righfhand

portion of picture.

This interesting piiase of San Fran-

cisco-Oakland Bay Bridge traffic his-

torv is a tribute to the cooperative

spirit that was displa\'ed in the Bay
area. It can be appropriately desig-

nated "Operation Cooperation."

LEBANON INTERESTED

Beirut, Lebanon
March 15, 1954

Mr. Kenneth C. Adams, Editor

Dear Sir, With great interest, I ran

through your last Januarv-Februar\

issue of California Highii-ays and Pub-
lic Works, the first number of that

magazine I had the pleasure to dis-

co\er during mv short stay in Turkey
on an official mission developing high-

\va\" construction and maintenance.

It will be very much appreciated if

you w ill be so kind as to put my name
on your mailing list and send me, at

home to the undermentioned address,

that January-February issue and the

future publications which I hope will

be of great value to my country, the

Lebanon.

Sincerely yours,

M. A. Itani, Engineer

Ministry of Public Works
Beirut, Lebanon

Maintenance forces of the Division

of High\\ays straightened or erected

12,500 signs and cleaned or \\ashed

27,746 during the 1952-53 Fiscal Year.

The increasing volume of ^\ ork of

this tvpe required development of a

sign washing machine.

Initial Link of

Sacra mento-Lodi

Freeway Planned

I III Staik Division of Highwa\s has

announced it expects to advertise in

late spring for bids on the first stage

of construction of a five-mile section

of four-lane freeway on US 50-99 be-

tween Sacramento and Lodi.

Building of this section, extending

along the existing highwa\' between
one-half mile south of Elk Grove
Road and two miles south of Florin

Road, \\ ill be the first step in the pro-

[)()scd development of US 50-99 be-

tween Lodi and Sacramento as a full

freeway of four lanes, with provision

for an ultimate six lanes.

An item of $1,000,000 is set up in

the 1954-55 State Highway Budget
to start construction on the five-mile

section. The work which will be un-

der way this summer includes the

separation structures, the drainage

structures and grading incidental to

the structures. Some frontage road

grading and paving will be performed
preparatory to a second contract, not

set budgeted, which will include the

main grading and paving.

As the freeway is developed, front-

age roads will be constructed along

both sides of the highway to connect

with overhead structures which will

carry cross-traffic. The frontage roads

will provide complete access to ad-

joining lands.

The unit on w hich construction is

scheduled is south of the proposed

South Sacramento Freeway, most of

which is planned for an initial six lanes

beginning at Elsie-Mack Road, 2.2

miles south of Florin Road.

Plans of the Division of Highways
now- call for ultimate development of

L^S 50-99 as a full freeway, with no
intersections at grade and separation

structures for all cross traffic. State

Highway Engineer G. T. McCoy ex-

plained that original plans called for

an cxpressw ay with some intersections

at grade, but that great increases in

population and traffic have made de-

velopment to the highest freeway
standards necessary as soon as pos-

sible.
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DETERMINING BITUMEN AND MOISTURE CONTENT OF BITUMINOUS MIXES

BY A NEW FIELD TYPE EXTRAQOR

By ERNEST ZUBE, Supervising Materials and Research Engineer

A INTRODUCTION

PROBLEM of prime importance

confronting the paving engineer is

the accurate and positive control of

the asphalt content in bituminous

mixtures. The problem of control has

become increasingly more complex in

recent years with the advent of the

continuous type mixing plants which
proportion the ingredients of the

mixture by synchronized volumetric

measuring devices.

Since the successful paving mixture

depends to a large degree on a uni-

formly controlled gradation of ag-

gregates and a consistently proper

amount of asphalt it becomes obvious

that the engineer should be equipped

with a simplified, rapid and depend-

able method for determining at tlie

job site the day to day uniformity of

these essential factors. Consequently,

many engineers have felt that there

has been a need for a bituminous ex-

tractor which will accomplish this

objective.

Various Methods Studied

Various methods and equipment for

the determination of the bitumen con-

tent have been studied and tested by
the Materials and Research Depart-

ment over a period of several years

before developing the method de-

scribed. These methods all had one
or more of the following faults: Com-
plicated manipulations, infianmiable or

toxic soKcnt, lengthy calculations,

difficulty in extracting certain types

of mixes (particularly fine mixes),

excessive time required to complete
extraction tests, and the reliability of

results in many cases not too certain.

In developing a new type of bitumen
extractor it was a requisite that the equip-

ment meet the following requirements:

1. The apparatus must be portable

and easy to assemble.

2. It must be comparatively simple to

operate.

3. The results obtained must be de-

pendable.

4. Test results, including bitumen con-

tent, moisture content and grada-

tion of aggregate must be obtain-

able in less than four hours.

An extractor meeting the above

requirements has now been de\eloped

by the Alaterials and Research De-
partment of the California Division

of Highways. This extractor although

referred to as a field extractor, was
originally designed for use in our

district laboratories, however, it may
be easily transported and quickly

set up for use at the job site. The
apparatus extracts both bitumen and
moisture from the mixture in one
operation. A specially designed com-
panion drying unit permits rapid dry-

ing of the extracted sample.

Two Stages

Brieflx', the extraction process con-

sists of two stages. In the first, an\'

free moisture present in the mix is

removed by distillation and condensed
in a moisture trap in a manner similar

to that emfilo\ed in the x\lenc reflux

distillation apparatus except that Stod-

dard solvent is used instead of xylene.

The second stage consists of remov-
ing the asphalt-laden solvent through
filter paper by the use of compressed
air. This is followed bj- flushing the

sample with clean solvent. After re-

moval of the solvent the sample is

ready for drying and grading. The
entire operation requires not more
than three hours. It is possible to turn

out five to six extractions per day if

an additional source of heat is avail-

able so that an extraction may be car-

ried on while the prc\iousl\- extracted

sample is drying.

The extractor and drici' arc de-

signed so that heat nia\- be supplied

cither by a gasoline blowtorch or if

a\ailal)le, gas may be used with a

special burner. Compressed air for

forcing the solvent out of the mix is

supplied by an automobile tire foot

pump or from a compressor if such

is available. The blowtorch and tire

foot pump were included primarily

to make the unit adaptable for field

use.

EQUIPMENT REQUIRED

Extractor.

Sample drier.

Blowtorch or a Johnson ,\uto-blast

Bunsen Burner.

Automobile tire pump (foot type

preferred).

Filter paper.

Balance 2': kg. min. capacity 0.10

g. sensitivity.

Stoddard solvent.

Gasoline (white, used with blow

torch).

The extractor assembly (Fig. 1)

consists of a top and bottom plate

between which the metal thimble

(Fig. 4) is clamped. The top plate is

J^jn



cciiiippcti wirli n soKciit iiunkc fun-

nel, srining cr;ink, s;ifet\- v;il\c, pres-

sure gauge, and a tliree-way valve

for the control of tlic flow of solvent

or air. The bottom plate is fitted with

a valve and short length of copper

tubing for exhausting the solvent.

The drier (Figs. 2 and 5) is a heavy

sheet metal cylinder, closed at the

bottom an open at the top and is

mounted on three legs. An opening

near the bottom permits the appli-

cation of heat from either a Bunsen

Burner or blow torch.

Fig: 2

The filter paper {Fig. 4) is of a

heavy t\pe that will withstand con-

siderable abrasion and is about the

thickness of a blotter.

The solvent is known as Stoddard

solvent and can be readily obtained

from most service stations by calling

for cleaning solvent. The retail price

is about SO. 30 per gallon. It is manu-
factured to specifications which re-

quire a minimum flash of 100 degrees

F. and a maximum end point of 400

degrees F. This solvent is inflammable

but not dangerously so. It closelv re-

sembles kerosene in this respect and

should be handled in a similar manner.

The extractor should be set up in

a well-ventilated place. If piped water
is not available, two five-gallon con-

tainers are normally sufficient to pro-

vide ample cooling water for the

condenser.

PROCEDURE

The sample, consisting of approxi-

mately 750 gm. of the mix is placed

in the inner basket of the thimble

assembly and weighed. (See Fig. -f.)

The thimble assembly is then clamped
in position in the extractor and ap-

proximately 300 ml. of solvent poured
through the funnel into the sample.

The cooling water is then turned

through the condenser and heat is

applied to the extractor at a rate

sufficient to cause refluxing to start

in 20 to 40 minutes.

Water contained in the mix is col-

lected in the bottom of the trap since

it is heavier than the solvent. Heating

is continued until the moisture in the

trap has reached a constant volume.

When this point is reached the heat

is removed from the extractor and an

additional 200 ml. of Stoddard solvent

is poured through the top of the con-

denser into the sample. This will wash

down any moisture collected f)n the

sides of the condenser, help to cool

down the sample and dilute the

asphalt-Iadened solvent alread\' in the

extractor.

Solvent Pumped Out

The valves on the extractor are now
set to pump out the solvent by means
of compressed air supplied by either

the foot pump or a compressor. This

forces the solvent carrying the as-

phalt through the filter paper leaving

the aggregate clean. Average plant-

mixed samples seldom require over 30

pounds air pressure.

Occasionally samples of bituminous

mixes during the extraction process

tend to plug the filter paper due either

to a high percentage of fines or to

the nature of the bitumen. It is neces-

sary in these cases to use the stirring

device. The stirring device serves as

a scraper and provides a fresh filtering

surface on the filter paper.

After the first charge of solvent has

been pumped out additional charges

of 500 ml. of solvent are placed in the

extractor and pumped out. Usually a

total of three or four charges are

sufficient to flush all the extracted

asphalt from the sample.

The next step consists of removing
from the extractor the thimble and
inner basket which are then placed in

the drier. Heat from either a blow-
torch or Bunsen Burner can be
applied to the drier. Approximately

45 minutes is required to dry the

sample. The sample is then cooled

and weighed. If an oven is available

the sample may be dried out in the

oven with the temperature maintained

at about 225 degrees F. However,
oven drying is slow and the sample

must be left in the oven about 15

hours. Drying the sample to remove
the solvent can best be performed
outside or under a hood to avoid

breathing the hot solvent vapor which
is somewhat irritating.

SAMPLE CALCULATIONS

To determine the percentage of bi-

tumen, the loss in extraction less the

ml. of water caught in the trap, is

divided by the weight of the aggre-

gate after extraction.

To determine the percentage of

water, the ml. of water in the trap is

di\ided b\- the weight of the mix (dry

. . . Continued on page 39
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Richmond-San Rafael Bridge Pier Construction
Continued from page 25 . . .

and gradually raised, but with the lower

ends always buried in fresh, or unset,

concrete. This procedure allows the depo-

sition of additional concrete into the mass

without its coming into contact with the

water.

5. The tapered shells, with diaphragms,

are placed on the lower shell section and

centered by matching rings in both sec-

tions. These ore followed by the upper

and smaller cylindrical sections, forming

the pier shafts and their diaphragms. The

pier shaft sections extend above the sur-

face of the water.

6. The surfaces of the previously placed

five-foot lift of tremie concrete, the shells,

and the steel H-piles are cleaned of all

deleterious material and marine growths.

Large tremie pipes are then lowered

through the shafts and diaphragms for

placement of tremie concrete to elevation

plus five feet in the manner described

above.

7. Concrete placement above eleva-

tion plus five feet and the setting of

anchor bolts for the steel superstructure

follow the more usual methods of pier

construction by forming and placing con-

crete in the dry.

8. Tops of piers are accurately leveled

to receive the steel tower bents support-

ing the truss spans.

Mats Used as Template

These concrete grids or mats arc

used first as a rcmplatc for rlic driving

of rlic permanent steel ll-piles, as a

platform to rest the ixittom 9-foor

concrete shell and as a bottom form

for the first 5-foot lift of tremie

concrete.

The mats are kept in their proper

relative position l)\ the placing of a

removable strut between the two
grids and in their final position by

32 California Highways
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ELSVATION

Precast cone and diaphragm for section of Pier 8

first driving the center vertical pile

in each grid to prevent any displace-

ment M'hilc driving the battered piles.

The center pile is generally from 5

to 10 feet longer than the length esti-

mated by borings for the piles at the

particular pier. After driving the

vertical pile, the exact length of the

other piles to be driven is thus estab-

lished. As a result, very few piles have

to be cut off by underwater burning.

. . . Continued on page 64
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OCEANSIOE FREEWAY CUTS ACCIDENTS IN HALF

Ihe following news article appeared in the Oceanside Diiily Blade-Tribtiiic on February 26th:

TRAFFIC INJURY RATE SLASHED IN HALF SINCE O-C FREEWAY OPENING NOVEMBER 16

That the Oceanside-Carlsbad

Free\\a_\- has been a major contri-

bution to traffic safety was dra-

matically illustrated toda>- by sta-

tistics released to the Oceanside

(Chamber of Commerce b\' the

local hospital.

For the 90-day period prior to

the freeway opening Nov. 16,

there were 23 ambulance traffic

cases handled by the h(jspital.

Most of these cases from Aug. 16

to Nov. 16, the hospital informed

Chamber .Manager Zac Dunlap,

in\ ohcd major injuries and con-

finement periods extending into

weeks and months.

From the freeway opening to

Feb. 16, however, there were only

12 traffic ambulance cases—barely

over half of the pre-freeway rate.

Of the 12, all injuries were minor

in nature and required onl\' short

periods of confinement.

WIDE AREA

The Oceanside Hospital usually

receives traffic victim cases from
San Clemente to Leucadia.

In commenting on the figures

released by Wilma Taylor of the

hospital, Dunlap declared:

'The freeway's saving in human
life and suffering has already be-

come evident in a brief, 90-day

period.

'This should be especiall\- noted

by local residents because the life

which was saved or the injury

which didn't happen could well

have been theirs or their loved

ones.'

In its edition of March 1st the

BladL'-Trilnme further reported:

Freeways are safe wa\s to

travel, indeed. Oceanside's city

accident ratio which had been

steadih' climbing in recent vears

has taken a sharp dip since the

opening of the O-C Freeway, ac-

cording to figures released today

by Sgt. Cliff Haver of the local

police department.

BIG ACCIDENT REDUCTION

The city decline substantiated

the Oceanside Hospital report (in

Friday's Blade-Trilnme) which
showed a slightly less than 50 per-

cent drop in ambulance cases dur-

ing the three months since the

Nov. 16 freeway opening in com-
parison with the 90-day period

prior to the freeway opening.

The hospital also reported a dra-

matic decline in the seriousness of

the injuries and the length of hos-

pitalization required.

Haver revealed that since the

November freeway opening of

1953, only 85 traffic accidents

. . . Continued on page 64

Looking north along a portion of the Oceanside Freeway, showing some of the grade separations and interchange ramps which have contributed to a sharp

reduction in accidents since opening of the freeway on November 16, 1953
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sdiinds rreewdy First Unit, Market Street to

North Main Street, Opened

By E. J. L. PETERSON, District Engineer

I HE EXCEPTIONALLY spIcndld Cooper-

ation of the citizens in the Salinas

area and tiie untiring efforts of the

Salinas Highway Committee are bear-

ing fruit as evidenced by the progress

being made in the development of the

Salinas Freeway on US 101.

The first unit of this freeway, a

length of one mile, between Market
Street and North Main Street, w-as

completed in January and opened to

local traffic.

The Salinas Freeway is 10 miles in

length. Beginning at Hartnell Road
near the Spence Underpass, about five

miles south of Salinas, it joins the re-

cently completed expressway and ex-

tends northerly on the east side of the

Southern Pacific Railroad and parallel

thereto, skirting the industrial devel-

opment to the east and passing through

a relatively undeveloped area near the

easterly city limits of Salinas, then

crosses the present state highway, US
101, at North Main Street just south

of the Santa Lucia Inn, and extends

northerly west of the existing state

highway and the commercial develop-

ment north of the rodeo grounds and
the community of Santa Rita to a

connection with the existing limited

access highway at Espinosa Road. In

addition to providing for through
traffic it also gives excellent service

to local traflic of the combined area

of the City of Salinas and the unin-

corporated community of Alisal.

The planned improvement provides

for a four-lane divided highwa\- with
the lanes so positioned that it can be

developed into a six-lane facilit\- when
warranted by increased traffic. Sepa-

ration structures are provided at all

of the important cross roads and
streets, namel\', Spence Underpass,
Bardin Road, Sanborn Road, John
Street. Alisal Road, Market Street,

North Main Street, Laurel Drive and
Espinosa Road. A few cross-overs at

grade are to be constructed to provide
for access to adjacent farms. The de-

sign pro\ides for portland cement

concrete traffic lanes with plant-mixed

surfacing, ramps and shoulders.

Because of limited funds it w as nec-

essary to plan the construction so that

usable portions of freeway would be

available to the traveling public at the

earliest possible date. In order to ac-

complish this program the section

from the existing state highway at

North Alain Street to Hartnell Road,
a distance of 6.2 miles, was scheduled

for construction in succeeding fiscal

years, with the portion of the freeway
from North .Main Street to Espinosa

Road being deferred until funds may
become available. The southerly ter-

minus of the project at Hartnell Road,
just south of the Spence Underpass,

joins the existing four-lane divided ex-

pressway which was completed in

1952. The separation structure at the

Spence Underpass will be utilized as

Existing Spence Underpass looking westerly
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Looking westerly, showing the Alisat Street Undercrossing during construction

a coniiccrion to the existing state

high\\a>'. At tiie noitluTJN tcrniiiuis

a teiiip(irai"\ traffic interchange was

constructed at Xortli Main Street to

provide foi- the orderl\- nio\cnient of

traffic between the freew a\- and the

existing US 101 to the nortli end for

the northerly extension of tlie frcew a\-

w ith a niininium loss of investment.

The new location for the freeway

traverses the Carr Lake area east of

\orth Main Street. While tiiis area is

norniail) dr\ , being drained b\- a

canal, it is subject to ponding during

periods of heavy rainfall. To guard

against inundation the highway grade

was maintained abo\e the probable

high w ater requiring a minimum em-

bankment height of about four feet

and adcipiatc drainage structures were

proxided to meet ultimate require-

ments.

1 lie alignment gencralis follows

Icxel terrain and. because of drainage

difficult)', it was impractical to con-

struct the highwax' below the pre-

\ailing elevation of tiie surrounding

ground. The total exca\ ation between

Hartncll Road and North .Main Street,

including local and imported borrow,

will be about 1,300,000 cubic yards,

involving 36,500,000 station yards of

overhaul.

view of North Main Street interchange looking nor/h from Sherwood Drive Undercrossing
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View of freeway looking southerly from Sherwood Drive Overcrossing showiryg Alisal community in background

The project was divided into four

units to facilitate construction. The
contract for the first unit between
Market Street and North Main was
awarded to Keeble and Caputo of San

Jose, and consisted of the grading and

Portland cement concrete pavement
and two reinforced concrete over-

crossings at North Main Street and

Sherwood Drive, two double 12-foot

box culverts and an 8- x 10- x 268-foot

box culvert, together with numerous

drainage structures. Ramps and ap-

proaches were constructed in con-

nection with the overcrossings and

paved with plant-mixed surfacing on
cement treated base, also short sec-

tions of city streets were connected

East Market Street separation structure under construction, looking westerly, now completed.
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w itli the various crossings. This con-

tract was completed in January, 1954,

and is being used b\' local traffic.

The second unit between Market

Street and John Street was awarded to

Keeble and Caputo of San Jose. Work
started in September, 1953, and pro-

vided for grading and the construc-

tion of two reinforced concrete over-

crossings at Alisal Street and Market

Street. The contract will be com-
pleted in April, 1954.

To accommodate the flow of the

reclamation district drainage canal a

double 12- x 13-fo()t reinforced con-

crete box was constructed under the

freeway at Sherwood Drive. This cul-

vert is skewed approximately 60 de-

grees and crosses directlx' beneath tiie

Sherwood Drive overcrossing. Be-

cause a center bent would bear di-

rectly on top of the culvert it was
omitted from the overcrossing struc-

ture as will be noted in the picture.

This required a span of 108 feet be-

tween the two bents which are lo-

cated outside of the shoulder lines.

During the investigation of founda-

tion conditions for the grade separa-

tion structures, borings indicated com-
pressible soils in the vicinity of

Market Street and John Street which
would not support the structures and

embankments without excessive sub-

sidence.

To accelerate the consolidation of

the foundation soils at .Market Street

before building the structure and

pavement, approximately 960 \crtical

sand drains were constructed, a 2-foot

sand fill was placed over the area,

and a 3-foot surcharge was placed on

the embankment. The contractor

elected to construct the vertical sand

drains by driving a plugged mandrel.

After \\ itiidraw ing the core, the man-
drel was filled with sand and pulled

leaving the sand in place. During the

pulling operation air pressure was ap-

plied to help prevent the sand from
bridging and being withdrawn with

the mandrel. Sand drains ^\•ere con-

structed 18 inches in diameter and

between 25 feet and 65 feet in depth.

After some experimenting the vertical

sand drains were constructed by back-

filling the hole with sand after pulling

the mandrel.

As an aid in determining tiic state

of consolidation of the foundation

soils and to provide information for

use in future foundation studies, de-

vices for measuring the pore water

pressure in these soils were installed

at the time the vertical sand drains

were constructed. Platforms were
placed on the original ground in ad-

vance of constructing the embank-
ment and subsidence was measured by
means of a steel rod extending through

to the embankment of the platform.

Since the foundation was more sta-

ble at John Street and consolidation

could be accomplished by placing

surcharge onl\-, the sand drains were
omitted and an 8-foot surcharge

w as placed on the west approach and

a 5-foot surcharge was placed on the

east approach to ee]ualize subsidence.

In order that ample time would be

available for stabilization of the foun-

dation soils, progress on the con-

struction was planned to allow the

surciiarge to remain in place approxi-

matcK" one year at Market Street and

six months at John Street before

. . . Con//nued on page 63

Looking westerly along reclamation district drainage canal showing double 12- x 13-foot reinforced concrete box passing under the Sherwood Drive Overcrossing
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New Extractor

Determines Moisture
Continued from page 31 .

Fig:4

Bosket

Thimble

Filter paper

Screen

Thimble bottom

* Cop screws

aggregate + bitumen) less the weight

of water.

EXAMPLE

After

extraction

2,757.4 grams

2,093.0

664.4 grams

35.7 grams

Moisture caught in trap 7.5 ml.

Bitumen extracted = 35.7 — 7.5 = 28.2 grams

28.2

Before

extraction

Total weiglit 2,793.1 grams

Ttiimble 2,093.0

Sample 700.1 grams

Loss of wt. = 700.1 — 664.4 =

664.4
100

7.5

700.1 —7.5

= 4.2% bitumen

X 100 = 1.1% moisture

A few e.xtractors have been in

operation in our District Laboratories

for a period of about two years and
additional units are being fabricated

now. They have shown promise of

providing an efficient and accurate

extraction method for all types of

bituminous mixes. On a few construc-

i
tion projects where continuous type

bituminous paving plants were used

1 in producing the bituminous surfac-

ing material the portable extractor

has proved useful in providing an

accurate check within a two-hour

High Australian Official on Visit to State

Director of Public Works Frank B. Durkee (left) receives Dr. L. F. Loder in his Sacramento office

V-/N A SPECIAL visit to California to

study highway and freeway construc-

tion, the State's public building pro-

gram and water conservation plans,

Dr. L. F. Loder, Director General of

the Department of Works of the Aus-

tralian Commonwealth, visited in Sac-

ramento with Director of Public

Works Frank B. Durkee. He will take

back witii him information on organ-

izational, administrative and technical

procedures followed by California in

its huge highway and public building

construction programs.

Dr. Loder consulted with State

Highway Engineer George T. McCoy
and officials of the Divisions of Archi-

tecture and Water Resources. He will

make an extensive field inspection of

projects throughout the State before

returning to Australia.

period on the bitumen content. This

check is especiallv valuable at the

start of mixing operations when some
adjustment of the ingredients is neces-

sary to produce a uniform and stable

mi.x.

As mentioned in the beginning, the

development of this t\'pe of extractor

has been under wav for some time.

The work has been carried out under

the supervision of F. N. Hveem,
materials and research engineer. The
writer is indebted to several members
of the laboratory staff for valuable

suggestions and particularly to John
Skog and Rufus Hammond, who car-

ried on most of the development

work.
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Moving Al

Ihf, co.mpi.ktion, on Jamr.irv 4, 1954,

of n\o units of Fetieral Aid Secondary

Route 1048 totaling 2.4 miles in south-

eastern San Alatco Count\- marks an-

other step forward in this county's

program of road construction within

the Federal Aid Secondary System.

The two units constructed com-
plete a 10-mile loop of safe, moderate

speed highway extending southerly

from the intersection of the Alenlo

Park city limits and Santa Cruz Ave-
nue along FAS Route 1048 (the

Alpine-Portola Road), swinging west-

erly and northerly on this road to

Searsvillc Lake, on to Sand Hill Road,

FAS Route 1004, and tinallv on the

Whiske\- Hill Road, also FAS Route

1048, to the town of Woodside and

onq San Mateo County Builds Fifth

Of Its FAS Road Projects

By S. H. CANTWELL, Resident Engineer

State Highway Route 10". This high-

way' provides residents of tiic rapidly

growing A\'oodside-Portola residential

area with a route to the more estab-

lished commute and commercial cen-

ters of San Mateo Count\'.

strike and Weather Delays

The contract on the project just

completed was awarded by the Di-

rector of Public Works on April 30,

1953, to the L. C. Smith Company of

San .Mateo. Work was started on

May 12, 1953. A loss of valuable

"working weather" was registered

during June and July due to a labor

wage dispute thus causing the work
to run into unfavorable weather con-

ditions and dcla\ ing the completion

date. W'ork was completed on Janu-

ary 4, 1954, at a final cost of $189,600,

exclusive of engineering.

Before the realignment the im-

provements on Unit No. 1, known as

the \\'hiske> Hill Road, and Unit

No. 2, which is a portion of the

Portola Road, consisted of two 8- to

9-foot traffic lanes with substandard

alignment, blind curves, and danger-

ous sight distance clearances on the

vertical curves. The realignment of

these units conformed with the Stand-

ards of Federal Aid Secondary Roads

in rolling topograph)- with an average

dail>' traffic count of from 400 to

1,000 vehicles.

FAS Route 1048, a San Mateo County road recently reconstructed with federal, state, and county funds
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Portola Road at Dennis Martin Creek in San Mateo County— a typical Federal Aid Secondary project

Construction Design

The roadbed section used on this

job consisted of two 11-foot traffic

lanes \\ itii 6-foot shoulders, identical

wkh the finished section used on the

FAS project completed in 1952,

which project is southerly of and

joins Unit No. 2 of the present

project. In the project just completed,

the traffic lanes were paved with

plant-mixed surfacing 2
'/: inches in

thickness and the shoulders were
paved with plant-mixed surfacing

tapering from 2'/2 inches at the edge

of the traffic lane to 1 '/4 inches at the

outer edge of the shoulder. Under-
lying the plant-mixed surfacing is six

inches of untreated rock base and SYz

inches of imported subbase material.

This differs from the last FAS project

where a Class "B" single seal coat was
applied to the six-foot shoulders.

Tlic major clearing and grubbing

on the project was accomplished by

letting a separate contract for this

work during the winter while the

plans for the road project were re-

ceiving approval and being adver-

tised. This was done with the thought

of completing the clearing during the

rain\' season so that the contractor

doing the road work would be able to

make the most of the dry "working

weather."
Excavation Job

The major portion of the earthwork

on tlie project consisted of excavating

material from a 35,000 cul)ic yard

rock cut on Unit No. 1 and hauling

this material over Unit No. 1 for a

distance of approximate!)' one mile,

and an additional mile over the Sand

Hill Road \\ hicli separates the two

units comprising the project to Unit

No. 2 where the material was de-

posited to make the roadway em-
bankment through Upper Searsville

Lake.

Additional right of way required

for the realignment and construction

of the project was acquired b\' the

County of San Alateo. The onh' court

action necessary for the acquisition of

the right of way was a friendh- con-

demnation suit against Leland Stan-

ford Jr. University \\ hich was neces-

sitated by certain deed conditions

under which the university acquired

title to the land. \'er\' little difficulty

was encountered in the acquisition of

this right of way by tlie count\" which

was an indication of the general pub-

lic's approval and desire for this im-

provement.
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North end of Portoia Road, This county road was recently reconstructed under the Federal Aid Secondary Highway Program.

Built on State Standards

The county has adopted as its own
standard, the Division of Highways'
Standard Specifications and Construc-

tion iManual v.hich publications are

used by the county's construction

forces on ail count\" road work. The
policy of using as man)- of the State

Division of Highways' construction

procedures, specifications and forms

has enabled the county to draw on
the State's experience and facilities

which has kept the county abreast of

man\' of the new developments in

road building pioneered h\- the Divi-

sion of Highways. This allows the

county to integrate these develop-

ments into its own program with a

minimum of time or effort expended,

thus enabling the count\'s limited

forces to concentrate on the planning

and construction aspect of their road

building program.

Although the federal aid .secondary

program is carried out in cooperation

with the Division of Highways and

the United States Bureau of Public

Roads, San Mateo County uses its

own forces for preliminary and con-

struction engineering. The Count\-

SCALE IN MILES

Previously Completed FAS Proiects ^"^^^ Recently Completed FAS Proiects

Whiskey Hill Road 8 Alpine-Portoia Road

San Mateo County FAS Route 1048

Road Commissioner, AI. A. Grant,

and his staff are looking forward to

more I'AS projects which are now in

the planning and designing stage.

Supcrintcnilcnts for the contractor,

L. C. Smith Company of San Mateo,

during the construction on the project

were J. H. Thomas and F. H. Brown.
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Conveyorlunne Freight Travels Under New
Freeway Section on US 707

By J. F. POWELL, Assistant Right of Way Agent

OiNc:i, opening of a new trcewax'

section on US 101 between Clui;il;U"

niui Spcnce underpass, south of Sa-

linas, the neighboring Eckhart Seed

Co. has two trucks for sale.

It also has two former truck dri\ ers

employed elsew here in the plant, for

all rail freight is now carried between

the plant and spur track by a con-

\e\or passing through a tunnel under

the new freeway.

Histor\' of the tunnel goes back

indircctl\' to 1936 when the Eckhart

companx" began rail loading and un-

loading operations at the old Spence
siding. This involved crossing the

conventional highwav in front of its

plant, dri\ing several hundred yards

south on the highwa\', making a right

angle turn direct!)' onto and over the

Southern Pacific mainline tracks, then

tiu-ning south to the freight dock.

Return was, of course, by the same
hazardous route.

In 1942 a railroad accident at this

crossing demolished an Eckhart truck

and killed two employees.

Siding Problem

This moved the Eckharts to apply

for a spur track crossing the high-

way and coming alongside their own
plant. In view of the ever-increasing

traffic and attendant dangers along

the crowded conventional highway,

it is understandable that the appli-

cation w as not granted.

The company did, however, obtain

a siding and construct a loading dock
on Southern Pacific property between

the mainline tracks and the higiiwa\',

directl\' opposite the plant. This elimi-

nated the danger of many truck trips

across the tracks but not across the

ever-busier highway. In subsequent

years the company considered itself

fortunate to get by with a single

traffic accident damaging one of its

trucks.

In 1950, as plans were being com-
pleted and appraisals made to widen

LEFT—Before view. Dotted line shows new right of way boundary. All improvements forward of this had to be relocated. Other lines show former route of trucks

to and from loading dock. RIGHT—After view. Dotted lines show where conveyor tunnel lies under freeway. Note relocation of buildings. Mill building has new
location. Large new building, upper right, not involved in move.
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the existing higli\\n\' and convert it

to limited access freewax' status, it

became increasingl\- apparent tliat

taking of access on both sides would
seal the I'.ckhart company off from
its loading dock.

After considerable relocation and

rcarranuement of its (jther facilities
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FRONTAGE ROAD

PfiOP£f?ry UNE ^"xJ

the company was to be served by a

frontage road leading south to an

expresswav connection at Spence
Road.

Traffic Hazard

Trucks could, of course, come
down this frontage road and cross

both free\\a\' lanes to reach Southern

Pacific operating property". Space and

topograph) , ho\\c\cr, precluded driv-

ing up railroad right of way to reach

the existing loading dock. Crossing

the mainline tracks to reach the old

Spence siding to the south again did

not, of course, appeal to the seed

company. Xor did it appeal to Dis-

tEFT—A\ west end of tunnel, main belt dumps sacks on short belt for trip up to freight dock. Belt on left is for incoming shipments. RIGHT—With a slight rear

rangemeni, belts at freight dock end can be reversed to feed incoming shipments from car to reversible main belt.
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LEFT—As vehicle trafftc speeds overhead, an outbound shipment oi California navy beans moves from plant to car under the freeway. RIGHT—With conveyor
reversed and outgoing feeder chute hoisted clear, main belt delivers incoming sacks quietly and efficiently to main warehouse. Head wall of tunnel is right of way line.

trier Y engineers and right of \\ ;iy

agents who, in studying the number
of truck trif5s that would have to be

made across the freeway in an average

year, recognized a traffic hazard prob-

lem requiring immediate solution.

The matter of damages to the seed

company by virtue of cutting it off

from its loading dock did not enter

into the matter, incidentally. A\'hereas

unity of use existed between the

plant and the dock, there was no
contiguity nor unity of ownership.

Compensable damage may have ac-

crued to the Southern Pacific rail-

road, on whose land the dock was
located, but not to the seed conipan\'

in this respect.

Tunnel Is Solution

In the meantime, however, no solu-

tion presented itself that did not in-

volve crossing both the freeway and
the railroad tracks, until the possi-

bilit\- of a tunnel under the freeway
w as suggested. Investigation indicated

and Public Works

this to be a practical solution to the-

traffic hazard problem and, inciden-

tall\% the compan\'"s freight loading

and unloading problem.

Construction details were worked
out cooperatively b\- C. H. and H. C.

Eckhart of the seed company, by Dis-

trict \' representatives, and bv engi-

neers of Link-Belt Compan\-.

Construction was in r\vo phases, the

east portion of the tunnel being con-

structed by Fredrickson & Watson
Construction Co. \\ hen the new
northbound frcew ay lanes were built,

and the west portion being com-
pleted by Rice Brothers, Inc., when
the existing highway was subse-

quently resurfaced to serve as south-

bound freeway lanes.

By open cut method, 90-inch mul-

tiplate was installed for approxi-

mately 200 feet \\ith a concrete floor-

ing. Reinforced concrete wells and

stairs \\'ere constructed at each end

and the State's work was complete.

Conveyor Equipment

The Eckhart brothers then pro-

ceeded to give the tunnel interior a

coating of white paint, to reconstruct

the loading dock, and to purchase and
install approximately $10,000 worth
of Link-Belt conveyor equipment.

Cost of labor was estimated at 15,000,

as all installation was done and many
additional items of equipment \\ere

fabricated on the job by Eckhart
employees.

The main 2-foot by 500-foot belt

is pov.ered by a 7 Yz h. p. motor with
gearhead drive.

Operation is relatively simple. Lift

trucks bring outgoing cargo (usually

100-lb. sacks of processed beans, peas,

or seed) to the east end of the con-
veyor. AVith one man loading the

conveyor and two men at the other

end transferring the sacks into a car,

one 30-ton freight car can be loaded
with 600 sacks in an hour.

Rapid rearrangement of certain

chutes and short feeder belts permits
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reversal of the main belt to linndle

incoming cargo.

Complex Relocation

Inclement weather can no longer

interfere with loading or unloading

operations, as freight is under cover

from plant to car.

Construction of the tunnel actuall\-

was onl\- a small part of a rather com-

plex relocation and rearrangement of

facilities necessitated by freeway con-

struction in the seed company area, as

can be quickly noted from the accom-

pan\'ing before and after views.

Involved in moving were the com-

pany's main office and truck scales,

well and pump iiouse, restaurant

building, and most important of all,

the large mill building containing lYi

stories Of complicated processing ma-

chiner\-.

Bv a schedule carefully coordinated

between road construction and plant

relocation, advantage was taken of

the company's slack season, and all

moving completed without loss of a

da>'s production.

MR. KELLY DESERVES THIS

ASSOCIATION OF WASHINGTON CITIES

250 Smith Hall, University of Woshington

Seattle 5, Wash.

March 12, 1954

Mu. KiNNiTii C. .Adams, Editor

Dfak Mr. Adams: Although I have

not had the opportunity of reading the

entire contents of your last publication

of the magazine California Hif;;b'u:ays

and Public Works, January-February

issue, I have had the opportunity of

reviewing its contents and reading in

some detail the article by Mr. Kelly

on motels and freeways, and wish to

convcv to you and your staff our ap-

preciation for these publications.

This last issue is outstanding, al-

though the other ones are of tremen-

dous value. Please be assured that we

appreciate the fine work you and sour

colleagues are doing.

Sincerely,

Fi.oYD M. Jennings

Planning Consultant

Annual Bonneroo

In Los Angeles

Being Planned

Ihi: Constrlction Department of

District \'1I, Los .\ngeles. State Divi-

sion of Highways, w ill have its Third

Annual Bonneroo Stag Part)- at the

Rodticr Young .Auditorium, located at

936 West Washington Boulevard, Los

.\ngeles, on the e\ening of May 7,

1954, to honor resident engineers and

contractors who completed the 10 best

contracts in the district during tiie cal-

endar year of 1953.

Resident engineers on the 10 best

contracts were Haig Ayanian, H. E.

Belford, R. A. Collins, Basil Frykland,

J. L. Needham, and C. J.
Woodbridge.

Contractors were Griffith Compan\-,

J. E. Haddock, Ltd., Sulh-Millcr Con-

tracting Compan\-, Ukropina, Polich,

and Knil, Webb and White, and Win-

ston Brothers Compan\-.

The best contract of the U) w ill be

announced at the party. The resident

engineer and the contractor will each

be awarded a trophy signifying the

completion of the best contract for

the State Division of Highw a\ s in Dis-

trict VII during 1953. The assistant

resident engineers and the contractor's

superintendent on the best contract

will be presented with certificates of

honorable mention. State Division of

Highway personnel, and all contrac-

tor's and their emplo\ecs, arc cordiall\

invited to attend.

The story of iiow the "Bcmneroo"

got started and wh>- this festive occa-

sion got this name was explained in

detail in the November-December,

1952, issue of California Hii>;lrd-ays and

Piihlic Works.

Bay Bridge

New construction during the 1952-

53 Fiscal Year made possible the drop-

ping from the posted bridge list of

the Division of Highways of five

bridges with load restrictions and 10

with speed restrictions. On June 30,

1953, there remained 33 bridges on

state highways posted for reduced

loads and 72 for restricted speeds. As

of the end of the 1952-53 Fiscal Year

there were 4,875 bridges on the State

Hichwav Svstem.

Continued from poge 18 . . .

The widening of tiie toll pla/a and

its approaches to provide for 10 addi-

tional toll gates will not only serve to

expedite traffic flow across the bridge

but will also tie in with East Bay high-

wax- improvements and with the North

Harbor development contemplated b\

the Port of Oakland. The design of

the project allows for access to any

future iiarbor improvements north of

the bridge approach.

Roadway Widening

The roadway widening w ill extend

from the East i3ay Distribution Struc-

ture to and be>-ond the toll plaza. Ex-

pansion and w idening of the Distribu-

tion Structure and the Eastshore Free-

way north from Oakland are now
under contract.

The Port of Oakland Overhead will

be reconstructed and extended to span

the widened highway east of the toll

plaza.

When the new- toll lanes have been

completed and the existing lanes re-

vised, all drivers bound for San Fran-

cisco will pay their tolls at one of 15

booths north of the administration

building and all eastbound drivers will

pa\ at one of 15 booths south of tlic

building. Collection will be from the

driver's side only. Experience has

shown that "on-side" collection i:;

more efficient and is preferred by

bridge patrons.

Another project financed from the

l)(inds issued 1)\ the Toll Bridge .\u-

thoritv has already been completed at

a cost of 1220,000. This was the con-

struction of a new painting gantr\-, or

scaffold, which simplifies the mainte-

nance and painting of the bridge and

improves safet\- conditions for em-

ployees.

GOOD TEAMWORK ON
THE HIGHWAY

Signals clcarl\- given and under-

stood make for good teamwork on

the highw a\, points out the National

Automobile Club. Motorists who

clearl\ and deliberately signal their

intent to turn or stop, and those who

watch carefully for such signals, are

helping substantially to reduce our

tragic traffic accident toll.
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UPPER—Highway Commissioner Roberf E. McCture ofTiciaies at ribbon cuffing on Ramona Freeway. LEFT TO RIGHT: H. N. A. Stump, President of Rosemead Cham-
ber of Commerce; Audrey Runyon, Dorothy Buckley, Jeanine Nelson, Commissioner McClure, Colleen Kalbfleisch, Gay Egefter. LOWER— This map shows the new
sect/on o^ the Ramona Freeway. Traffic interchanges at San Gabriel Avenue, Walnut Grove Avenue and Rosemead Boulevard will give access to the freeway for

practically every motorist of the area served.

O.'n TUESDAY, February 16th, last,

another mile of the Ramona Freevva\'

in Los Angeles Countv was opened
for the use of the motoring public.

Tills section was from San Gabriel

Avenue to Rosemead Boulevard. The
contract was completed by Griffith

Company of Los Angeles at a cost of

12,500,000 and extended from Jackson

Avenue to Rosemead.

Walnut 6rovc Avenue UndtfCfOTiinq

San Gabriel ftoulevard Undtrcrosainq

Ro^mead Boulevard Separation

^ '



TEMPORARY TRAFFIC STRIPE SOLVES HIGHWAY PROBLEM

By W. T. RHODES, Associate Highway Engineer

Ihe EXPF.nrnous handling of traffic

through construction and particularly

the proper delineation of the traffic

lanes has become an increasing prob-

lem in view of the ever increasing

traffic flow. This is especially aggra-

Plocing strips on new plant-mixed surfacing to

delineate traffic lane. C/oseup showing pavement

lane delineation strips adhering to rough-fexfured

povement. Pavement lane delineation strips placed

immediately behind paving operations. General

view of traffic lane markings.

vadng on projects where it is neces-

sary to shift traffic lanes on pa\cd

areas to clear different constiuction

operations.

Contract 54-ll\'C7 pro\ idcd for

the construction of an additional up-

hill lane for trucks between the

Torrey Pines JVIesa and Penasquitos

Creek, XI-SD-2-SD. During grading

operations, in order tfi accomplish

this, the existing center island curbs

had to be removed and traffic shifted

to the right portion of the road\\a\'

w iiilc grading was in progress adja-

cent to the left lanes. Later traffic

had to be shifted to the left while

paving operations M'ere in progress

on the right lanes. The large volume

of high speed traffic required four

lanes open at all times plus room for

the contractor to carry on his con-

struction operations. It was apparent

that traffic lanes would have to be

changed a number of times and must
be done quickh- and efficiently with-

out interference to the flow of traffic

or undue delays to the contractor.

Prefabricated Strips

The conventional method of painted

stripes was not considered to be the

best solution because of the impossi-

bility of removing or adequately

obliterating the stripes when traffic

was to be shifted and the probability

of numerous conflicting stripes after

one or two shifts of the traffic lane.

As a solution to this problem, pre-

fabricated strips were constructed of

hea\-y roofing paper, 4-inch by .16-

inch strips being cut from the roofing

paper roll, painted with white traffic

lacquer and glass beads applied.

To appl\- these strips to old yi.wc-

ment, an adhesive was used to hold

them in position until traffic had

permanently sealed them to the pa\e-

ment. Asphaltic emulsion was used as

an adhesi\x because of its availability

although possibly some other colorless

adhesive would be better, particularly

on white porrland cement concrete

pavements. As a word of caution, the

use of adhesives can be overdone;

only enough adhesive is necessary to

hold the strips in place to prevent

traffic from sucking them off of the

pa\ement. After a short time, these

placing strip on new plant-mixed surfacing prior to

last pass of roller. Final pass of roller iyonding

pavement lane delineation strips to new plant-

mixed surfacing. General view of traffic lane mark-
ings. Nighf view of povemenf lane markings.
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strips will adhere MirJKHit tr<)iil)le,

due to the kneading action of traffic.

If too much adhesive is used, they

nia\' ha\e to he burned ofT the pave-

ment ami the resulting black spot

defeats rhe purpose of the strip. If

rlie\ ha\e been placed correctly, no
tiouble should he experienced in re-

moving them with a blade grader or

a square point shovel.

Economical Feature

The ease of application on plant-

nii.xed surfacing l)\- one man provides

the most economical feature. The
strips, without adhesive, are laid on
the warm pa\ement just prior to

final rolling. The heat from the pave-

ment, plus a pass with the roller,

bonds them to the pavement, result-

ing in a well defined traffic lane readv
for use as soon as the pavement is

opened to traffic. Leveling course
ahead can be lined in the same manner.
The slight elevation above the pave-

ment afforded 1)\' the strips apparently

creates outstanding visibilit\- particu-

larly at night under headlight beams.
If is believed that an}- slight increase

in cost over other temporary stripe,

is more than ofTset by additional con-
venience and safety of the traveling

public.

The above described method of

applying temporary traffic stripe was
developed by the writer, Resident En-
sincer. District XI.

Camarillo Grade Crossing on US 101 Eliminated

USE JUDGMENT
Judgment is more important than

merel\- obeying the legal limit when
it comes to determining how fast \-ou

should drive, says the California State

Automobile Association. Figures from
about half the states indicate that

speed is a factor in about 28 percent
of all fatal accidents in traffic mishaps,

but that in only 17 percent of such
cases were drivers exceeding the prima
facie limit. In the other 1 1 percent
drivers were moving too fast for the

prevailing conditions, even though
the\- \\ere nor breaking the prima
facie limit.

Xearly 2,500 vehicle drivers repre-

senting every district and department
of the Division of Highways have
been tested for vision and driving abil-

it\-. The testing program is conducted
by the Safety Section on a continuing
basis.

STATE riF CALIFORNIA

DEPARTMENT OF PmUC WOBKS
DIVISION OF HIGH\VAVS

DlSTBlcr va

Scale In Feet

Qlimixatiox of the last railroad

grade crossing on U. S. Highway
101 between San Francisco and Los
Angeles was accomplished on March
24th when the expressway through
Camarillo, \'entura County, was
opened to the motoring public. No
longer will motorists have to wait

while a train is on the siding at

Camarillo. The\' will use the new
overhead crossing of the railroad

tracks.

The City of Camarillo celebrated

the e\'ent with a ribbon cutting cere-

mon\- under the auspices of the

Camarillo Chamber of Commerce.
C. C. Tisdale, president of the cham-
ber, was master of ceremonies and
introduced the guests and speakers at

the celebration.

Spectators gathered on the east-

bound lane of the four-lane highway
midway between the overpasses over
Arneil and over Fulton Street, just

opposite Glen Drive, which has be-

come a closed street since the high-

w a\- has been built.

The contract for this improvement
was for well over a million dollars

and gives through traffic an unin-

terrupted highway through Camarillo
and over the railroad tracks. The con-
tract for the overhead and a separa-

tion structure over the railroad was
for more than half a million dollars

alone. This structure consists of two
parallel bridges each 578 feet long and
each provides a clear roadway w idth

of 40 feet.

The completion of this project will

remove the hazards of the grade
crossing of the railroad and also facili-

tate cross traffic along Route 153

from Somis \'alley to coastal points.

It will provide 5.7 miles of new four-

lane divided road for the motorists to

use. At the present time there is a

contract in force just east of Cama-
rillo which goes through Xewberrv
Park. This also is an enlargement of

the present two-lane highway to a

four-lane divided highwa\-. This con-
tract is for 1605,536.37.

Another job in preparation is west
ol the present road and m ill go from
0.4 miles west of Central Avenue to

the Santa Clara River. This job is 5.1

miles long. There is $1,943,000 in the

budget for this new construction.
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FAS Funds Apportionments for County

Roads Total $7,365,776

A,,ppoRTioNMENT of $7,365,776 in

federal and state funds to 57 Cali-

fornia counties for inipro\enient of

county roads on the Federal Aid

Secondary- System for the fiscal \ear

beginning July 1, 1954, was an-

nounced toda\- !)> State Director of

Public Works Frank B. Durkee.

Federal Government funds being

made available to the counties total

55,091,975, with the remaining $2,-

273,801 coming from state high\\a\'

matching funds provided by 1953

legislation.

The federal funds are apportioned

to the various counties according to

the same formula used 1)\- the Federal

Government in distributing them
among the various states: one-tiiird

on the basis f)f area, one-third on

rural population and one-third on

mileage of certain classes of rural

mail routes.

Matching Funds

The mone>' from state sources is

for the use of the counties in match-
ing the federal funds on the basis of

approximately 58 percent federal to

42 percent local funds. The state law

COUNTY APPORTIONMENTS OF 1954-55 FISCAL YEAR FAS FUNDS UNDER FEDERAL-AID HIGHWAY ACT OF 1952 (SECOND

YEAR); ALSO CORRESPONDING APPORTIONMENTS OF STATE HIGHWAY MATCHING FUNDS AUTHORIZED

BY CHAPTER 1871 OF THE STATUTES OF 1953

Countv
Federal aid

secondary
State Countv

Federal aid

secondary
State

Alameda
Alpine

Amador
Butte

Calaveras
Colusa
Contra Costa
Del Norte. __

Fl Dorado. _

Fresno
Glenn
1 lumboldt
Imperial

Inyo

Kern
Kings
Lake
Lassen

Los Angeles..

Madera
Marin
Mariposa
Mendocino...
Merced

Modoc
Mono..
Monterey
Napa
Nevada

362,018
25,460

25,722

93,606

31,109

30,574

105,121

25,460

46,412

273,982

40,192

112,898

109,282

127,722

231,622

62,013

36,242

73,847

216,815

65,912

37,040

31,513

92,931

95,648

62,414
46,662

113,337

50,989

32,111

344,359

18,211

18,398

50,000

22,251

21,869

50,000

18,211

33,197

50,000

28,748

50,000

50,000

50,000

50,000

44,356

25,923

50,000
50,000

47,145

26,493

22,540

50,000

50,000

44,643

33,376

50,000

36,471

22,968

Orange
Placer

Plumas
Riverside.

Sacramento
San Benito

San Bernardino.
San Diego
San Francisco...

San Joaquin
San Luis Obispo.
San Mateo. . . ..

Santa Barbara. .

Santa Clara

Santa Cruz.
Shasta
Sierra

Siskiyou

Solano

Sonoma
Stanislaus.

Sutter

Tehama..

.

Trinity

Tulare.

Tuolumne.
Ventura
Yolo
Yuba

3103,401
64,691

54,561

196,190

121,462

36,230

361,521

192,862

121,627

84,272

31,708

76,264

122,569

49,198

86,994
25,460

122,077

49,023

139,005

126,896

37,881

60,814

52,169

205,548

43,506
92,931

44,969
29,492

350,000
46,271

39,026

50,000

50,000

25,914

50,000

50,000

50,000

50,000

22,680

50,000

50,000

35,190

50,000

18,211

50,000

35,064

50,000

50,000

27,095

43,498

37,315

50,000

31,118

50,000

32,165

21,095

Totals. 35,091,975 32,273,801
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enacted in 1953 makes state highway

funds available to tiie counties for

tliis purpose, up to a niaxiniuni of

150,001) per count\- per \ear.

The City and Counts of San Fran-

cisco, being cntircl>' urban, is not

eligible to participate in tiic feiierai

aid secondary program.

On tlie basis of the federal appor-

tionment formula, next \ear 27 coun-

ties will each receive more than $70,-

000 in federal funds. Since it takes

more than the maximum state con-

tribution of 150,000 to match federal

funds above 170,000, additional match-

ing funds must be provided from

count\' re\enues if these 27 counties

are to take advantage of their full

federal apportionment.

The remaining 30 counties will

receive state funds in the full

ratio retjuired to match the federal

amounts, although s(Miie small per-

centage of county funds ma\' be

required for contingencies.

FAS System

The county roads on which federal

aid secondary funds may be expended
are those roads \\hich have been
designated by the county, with the

approval of the California Highwa\-
Commission and the U. S. Bureau of

Public Roads, as constituting the

county's FAS system.

For the most part, these roads are

next in importance to state highways
in terms of traffic volume and eco-

nomic service to the localit\-, and arc

often referred to as "feeder roads"

or "farm-to-market roads." Of the

approximately 68,000 miles of county
roads in California, a total of some
5,600 miles are now on the Federal

Aid Secondary S\stem.

The largest FAS allocation for

1954-55 goes to San Bernardino

Count\--|361,521 federal and $50,000

state funds. The smallest allocations

are to Alpine, Del Norte and Sierra

Counties, each receiving $25,460 fed-

eral and $ IS, 2 11 state funds.

SAVING TIME BY CUTTING
CORNERS

.Man>' motorists try to save a little

time by cutting corners. They may
save time at the moment, but they

ma\- also find that they are taking a

short cut to a shorter life.

and Public Works

M Mtmoriam
CLIFTON M. ALLEN

Clifton M. Allen, Highway Fore-

man af Julian, District XI, passed

away at Mercy Hospital in San

Diego on January 12, 1954. ClifF,

as he was known to his friends and

fellow employees, was born in

Haverhill, Mass., on December 4,

1900. When he was very young his

family moved to Canada where he

received most of his schooling. In

his second year of high school, the

family moved to San Diego where

his education was completed.

Prior to his entering state service.

Cliff was employed by one of the

major oil companies in the sales

department. In March, 1934, he

went to work at Julian Maintenance

Station as a laborer. His conscien-

cious devotion to duty won him con-

sistent promotions until in 1944 he

was appointed foreman at Desert

Center. In November, 1949, he was

transferred to Julian, where he con-

tinued his good work until his death.

Cliff was always active in com-

munity and civic affairs wherever

he lived, serving especially well in

groups and organizations where

youth was to be sponsored. He will

long be remembered in Julian for

his work with deserving boys in the

Soap Box Derby races.

He is survived by his wife, Pau-

line, and three sons: Lieut. David

Allen, graduate of Annapolis, as-

signed to the Air Force; Sgt. Donald

Allen, 22, also in the Air Force; and

Gordon, 12; and one grandchild.

Funeral services were conducted

on January 15, 1954, from Palm

Mortuary in Escondido, with inter-

ment in Eternal Hills Memorial Park,

Oceanside, California.

HELP YOUNGSTERS OBSERVE
RULES

Sometimes persons who drive chil-

dren to and from classes double-park

at the school, thus requiring the

youngsters to step between parked

vehicles. Children are constantly

taught at school not to step between

vehicles parked at a curb, a rule that

is vital to their safety, so don't en-

courage the youngsters to violate it,

urges the California State Automobile

Association.

Education Is

Solution to

Road Dilemma

liiK SOLUTION to the Nation's high-

way dilemma lies in education, A. E.

Johnson, president of the American

Association of State I lighway Offi-

cials, declared in Los Angeles at the

Thirt>'-fifth Annual Convention of

the A.ssociated General Contractors

of .\mcrica.

"Public opinion is now ready for

that challenge," declared Mr. John-

son. The critical highway problem—
the same road system of the middle

thirties with twice the number of

motor vehicles operating on it—coidd

be solved, Mr. Johnson said, by "let-

ting the user know how much it costs

not to have adequate highways, how
much an adequate highway program

will cost and letting the people decide

how much highway program they

will buy."

Air. Johnson, ^\'ho is chief engineer

of the Arkansas State Highway Com-
mission, said there now are 55,000,000

\chiclcs in this country—enough if

bolted bumper to bumper to reach

from here to the moon. The United

States has 75 percent of all the pas-

senger cars in the world and 50 per-

cent of all the trucks, he added.

While stating that it is "absolutely

true that highway revenues have

doubled with the traffic increase,"

Mr. Johnson declared that highway

costs have also doubled," so nothing

has been gained financially and roads

now must be flatter, straighter, wider

and thicker to satisfy the traffic de-

mand caused by more and faster cars

and larger and heavier trucks."

.Mr. Johnson estimated that it would

take 50 billion dollars to take care of

the over-all needs of the highways,

roads and streets in the United States.

NO COLLISION NECESSARY
MotorLsts need not be involved in a

collision in order to have a fatal acci-

dent. About 13 percent of all traffic

fatalities in cities, and about 40 per-

cent of all rural traffic fatalities do not

involve a collision. The largest per-

centage of such accidents involved

running off the road.
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FROM AUSTRALIA

California Uighn-ays and Viiblic

Works
Sacramento, California

DrAU Sius: I have been fortunate

in being able to read your jour-

nal, California Highzvays and Public

Works, while employed by the City

of Geelong West during the past

three years.

I have now been appointed to the

Shire of Bellcrine and I would appre-

ciate it if I could obtain future copies

of your magazine.

This journal is by far the most

useful data in magazine form that I

have read and I hopt-' that in the

future 1 ma\- have the pleasure of

receiving copies.

Yours faithfully,

Assistant Engineer

G. N. Taylor

MAGAZINE HELPFUL

Mr. Kenneth C. Adams, Editor

Df.ar Sir: I would very much ap-

preciate being placed on the mailing

list for the publication California

Higbii-ays and Fuhlic Works.

California Highways and I'liblic

Works is certainly one of the finest •

publications of its nature that 1 have

seen. Ever\- issue that has come to

my attention has contained informa-

tion of value to us in one or more of

the phases of the research and plan-

ning work w hich we conduct.

\'ours \er\' truly,

W. v.. ClIASTAIN, Sr.

Engineer of Physical Research
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A COMPLIMENT

SOUTHWESTERN PORTLAND CEMENT COMPANY
Los Angeles, California

Ceorgf. T. McCoy,

State Highivay Engineer

Sacramento

Dear George: The California High-

way magazine is surel\- a "peach."

I gave away m\- copy, the one that

shows the four-level grade separation

on the cover. I would appreciate if

you w ill mark this to someone to see

if I can get a half-dozen copies and

if there is a charge, send a memo-
randum.

Certainh- the department, the auth-

ors and editors all deserve congratu-

lations.

Sincerely yours,

George Warren
President

ROAD SIGNING PRAISED

Seattle 6, W.\shington

Editor

California Highii-ays and

Public Works

Sirs: Recently I had occasion to

drive a car throughout the Bay region,

and as a result 1 was thoroughl\- im-

pressed with the road posting. This

particular da\- ^\•as a foggy one and

in addition I know very, vers little

about what proper turns to make or

those not to make.

Across the San Francisco Ba>-,

through Oakland, over the San Mateo

Bridge, Palo Alto and on and on, you

lia\ e" expertly posted your roads, so

that even a stranger such as I can get

around with case and also not impede

traffic.

FROM WALES

Morriston, Swansea
W^^LES, Great Britain

Editor

Dear Sir: I \\ rite to express my
appreciation at receiving your maga-

zine here in Britain since my return

from the United States last \ ear.

It is regarded very highl\- in the

highways office of the London firm

of consultants with whom I am em-

plo\-ed, on account of both the in-

formative contributions it contains

from your field and design engineers

and the excellent photographic record

of the many interesting highway proj-

ects in California.

It serves, too, as a welcome re-

minder of the few weeks that I spent

in Sacramento, San Francisco and

Los Angeles, in .May, June, 1951, and

I sincerely hope that you will con-

tinue to mail it to mc at the above

address.

I remain.

Yours sincerely,

Harry L. Holland

Thanks.
P. J. KLErr

LETTER FROM MELBOURNE

RiNGWOOi), \'icroRiA, Australia

November .?0, 195?

Mr. K. C. .Adams, Editor

Dear Sir: Over a number of years

T have been receiving your publica-

tion, California Higl.m-ays and Public

Works. It has helped me in my studies

of harbour highwa\- engineering, and

also to learn new methods of con-

struction and maintenance.

I wish you and your .start' all the

best for Xmas and the New Year. 1

remain

Yours sincerely,

Jamks Brown

California Highways



GREETINGS FROM TURKEY

Ankara, December IS, 1953

•Ciilifoniia Hiiilni\ivs >md I'libllc

Works,
Sacra7?iento, California

l)i' AR Sirs, In sending >ou my best

wishes for a liapp\' liolida)' season, I

w ish also to tliani< you for the gener-

ous lielp \()u people of California

tHiiihivays ha\c extended on every

occasion during our training trip.

I should like also to thank \ou for

the regular mailing of California

///',(,' /,n:-jy.f anii Public Works, which
is pleasant reading f<'r many people

here at home. Although I quit the

Turkish highways a >ear ago, m\'

heart still sta\s on the highway
bridges.

I hope that the New Year will hold

for all the kind people of the Cali-

fornia Di\'ision of Highwa\s all the

best of happiness. I hope too, that I

shall be seeing again the beautiful red-

woods. Pacific Coast and lovely val-

IcN's of California.

^'ours sincerely,

TURHAN IsKIT

P. K. 1090, Yenisehir

Ankara, Turkey

MAGAZINE INFORMATIVE

Los Gatos, California

Editor

California Higb^vays and
Public Works

Sir: I have derived great pleasure

and information from all past copies

of your magazine. Its reading gives

one a much deeper appreciation of

our Highw a\' Commission's outstand-

ing w ork and I know that by loaning

m\- copies to m\' friends it has given

them a different \\e\v on "Where
does our gas tax money go?"

iMost sincerely,

A. W. Bassett

NEW NAME ON LIST

Tni Editor

Dr.AR Sir: At various times we have

noted references or abstracts in Brit-

ish publications to articles appearing

in your publication and we believe it

would be a useful addition to our

technical library.

I would be glad, rhcrefore, if \iiu

would [ilace me on \()ur mailing list.

Thanking \()u.

Yours vers truly,

W.M. H. MacAIahon
Chief, Technical Section

LIKES MAGAZINE

CAPITOL ENGINEERING CORPORATION
Dillsburg, Pennsylvania

Mr. Gforc;!'. T. Mc.Cov
State Highwa\- l'"ngineer

Sacramento, California

Di AR Mr. McCoy: Every letter

should have a purpose. This one has

two.

Eirst, I want to congratulate you
upon your recent election to the first

vice presidency of the A. A. S. H. O.
This is a well-deserved honor.

Secondly, I want to express my ap-

preciation to the person responsible

for sending me the California Higb-
"ivays and Public M'orks magazine.

This is the outstanding publication of

its kind in the United States. As Chief

Engineer of the State Road Commis-
sion of West X^irginia, I received and

enjoyed it regularlw As of Julv 1,

1952, I resigned to go to Paris, Erance,

on three airport jobs for Capitol En-
gineering Corporation. After my re-

turn to this Countr\' I was sent down
here for preliminary work on a pro-

posed toll high\\a\' between Dallas

and San Antonio, and lost touch with

your magazine. However, it recently

began to appear again and I have

greath' appreciated it.

With best wishes of the season to

you and to .Mr. R. H. Wilson, I am

Sincerely yours.

M. L. O'Neale

FROM ARGENTINA

Cordoba, Argentina

California Highways and Public

Works
Sacramento, California

Gentle.men: A few days ago the

girl in charge of the library at the

Direccion Provincial de Vialidad

showed me an issue of California

Highii-ays and Public Works maga-

zine, which I found very interesting.

The issue referred to is dated Sep-

tember-October, 1953, and it brings

two articles about roadside planting

and traffic studies that arc not only

informative, but exceedingly valuable

as a reference work.

The Province of Cordoba has a

road network of about 20,000 km.
mostly built on natural soil. Apart
from the national routes that bind the

cit\- with other important provinces,

w hich are mostly paved, the pi"o\ince

owns a good section of paved high-

ways.

The w titer is a highway engineer

and w ould thank the editor if he were
so kind as to send him regularly a

copy of California Highzvay and

Public Works magazine.

Yours sincerely,

F. TONOLI
Cordoba, Argentina

MORE POWER TO YOU

stockton chamber of commerce

Stockton, California

March 1, 1954

Mr. Kenneth Adams, Editor

Dear Mr. Adams: We were very

much interested in the excellent

article (EAS—Project—Pacific Avenue,
San Joaquin County) by Clement

Plecarpo in your January-February

issue.

We would like to call attention to

the fact that the 18-foot median strip

has been landscaped with minimum
maintenance plant material. This was

done in one Arbor Day last Novem-
ber by the Lions Club of Stockton,

\\ hich also purchased the plants. The
saving to the Highway Department

by cancelling proposed blacktopping

of the median strip will maintain the

project for a number of years.

The Lions Club and the County

Highway Department deserve much
credit for their splendid cooperation,

making possible this safet\- and beauti-

fication planting on a major approach

to Stockton.

Sincerel}',

Stockton Chamber of Commerce
City Approaches Committee
"Gus" Simpson, Chairman

BruceCRAVER,Secretary-Manager
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Flared Guard Railing
Reduces Accidents at

Bridge Approaches

By R. J. ISRAEL, Assistant Traffic Engineer

o>'NE OK nil principal methods

which the California Division of

Highways employs in its continuous

effort to increase highwa\- safety is

the careful stud\' of the effect of en-

gineering improvements. The analysis

by the division's Traffic Department

first points the way toward the solu-

tion to a safety problem. After the

solution has been applied, the traffic

engineers stud>- the location or loca-

tions concerned to see the extent to

which the accident-producing condi-

tion has been alleviated.

An outstanding recent example of

such before-and-after studies in evalu-

ating the effect of an improvement of

this t\'pe had to do with the installa-

tion of flared guard railing at the ap-

proach corners of substandard width

bridges on a high-speed highway
through desert country. When the

figures ^\ere in and tabulated, they

showed that this one device had re-

duced the over-all rate of accidentii at

bridge ends by 55 percent. With re-

spect to fatal and injury accidents, the

reduction was 68 percent.

Bridge Accidents

The accident records maintained

and analyzed by the Division of

Highways show that a considerable

number of mishaps involve vehicles

running into the ends of bridge rail-

ings, particularly when the railings

are set closer together than the out-

to-out width of the shoulders on the

approach to the bridge. In certain in-

stances a specific bridge or other

structure, because of a combinnrion of

factors, such as restrictetl approach

sight distance plus narrow w idth, \\ ill

be the focal point of a concentration

of accidents.

Such "sore thumb" locations are

not under consideration in this discus-

sion. They are treated individually

in the same manner as other points of

high accident frequenc\', such as

certain curves and intersections. Cor-

rective measures arc applied as dcter-

This photo shows type of flared guard railing used at bridge approach

mined by analysis of the accident pat-

tern. What centered attention on the

bridge-end problem in the desert area

was the collective picture. Individ-

uall>-, these structures were involved

in an average of less than one accident

per year; collectively, there were so

many of them so similar in nature that

they demanded study and treatment.

Flared Guard Railings

It had long been recognized that a

relatively inexpensive method of re-

ducing bridge-end accidents in both

number and severity was the installa-

tion of flared guard railing at the

right-hand approach corners of the

structure. Railings are set on a para-

bolic curve with the length deter-

mined by the width of the highway
shoulder. For example, a six-foot off-

set between bridge curb and the edge

of the shoulder calls for a 90-foot

length of railing.

Accordingly, the Division of High-

ways had begun some time ago to in-

stall approach railings at the ends of

bridges where the accident situation

proved to be critical. In 1948 it was

made design polic\- to provide such

railing on all new structures whose

width was less than that of the adja-

cent roadwa\' and shoulders.

Before long it was apparent in a

general way that there were few er ac-

cidents involving bridge-ends. The
improvement in safetv^ at specific lo-

cations might be statistically evident,

but it is usually not so easy to present

a clear collective picture of the effect

of a single type of corrective device

at a number of different locations.

This is because the individual accident

locations may differ widely as to

physical conditions, traffic volume or

other important factors; these extra-

neous elements ordinarily make it dif-

ficult to measure the effect of a com-
mon corrective measure.

Bridges Studied

The Division of Highways' acci-

dent analysts were fortunate in this

case, however. Data were available on

a substantial number of approach

guard railing installations on lil<e-t\'pe

structures all on a single highwa\'

route which present homogeneous
conditions throughout its length.

The bridges chosen for study were
those on U. S. 60-70 in the desert area

of the easterly half of Riverside

Count)-. Approach guard railings had

been installed as follows: 1 1 bridges in

1946, 8 in 1948, and 9 in 1949, a total

of 28.
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TIlis srrcrcli of liigliway is all two-

lane, gcncrali\' straighr, and level or

only slightl)' rolling. Iraffic is fairl>-

uniform as to volume rhroiigiiout the

length of the route studied, and the

high percentage of through vehicles

means that all structures carr\' suh-

stantiall\' the same traffic. Speeds arc

generall\- high all along the route;

there arc no built-up areas or limited

speed zones near any of tiie 2S

bridges. Finall\', all the bridges con-

cerned are of the same design: timber

trestle construction with timber curbs

and railings. All of them have, within

a few inches, the same roadway \\ idth

—approximately 24 'i feet.

Period Covered

The total period covered by the

study was from January 1, 1942, to

July 1, 1951. This period included a

factor which w ould tend to bias the

results against the improvement. The
pre-guard rail period included the

>ears of gasoline rationing and the

special 35-mile wartime speed limit.

It is true that on this important inter-

state route traffic volumes were not

materially reduced during the war;

but the smaller percentage of nonpro-

fessional drivers using it and the re-

duction of over-all speed should have

resulted in lower accident rates dur-

ing the portion of the "before"

period. No effort was made to adjust

for this factor; the total period of rec-

ord was used in the study, in order to

increase the size of the statistical

sample.

Because of the previously men-
tioned uniformity of physical and
traffic conditions, it was feasible to

combine accident data for all 28

bridges. All of them were considered

to have an equal accident potential;

the only weighing done was on the

basis of actual traffic and of the period

of exposure—as noted, the "before"

period ranged from four years to

seven, with the "after" period varying

accordingly.

Reported Accidents

During the years prior to the instal-

lation of the guard rail, the total traf-

fic exposure on the group of bridges

added up to 101.1 million vehicles.

The "after" period, shorter in most

cases, showed a total exposure of 50.0

. . . ii^^^Liiflmtiiit^-

Another bridge approach protected by flared guard railmg

million vehicles. The actual number

of reported accidents in the respective

periods is shown in the following

table:

Before period After period

(101.1 M.V.) (50.0 M.V.)

Fatal acidents 7 1

Injury accidents 31 5

Property damage accidents _ 20 7

To place the comparison on an

equal exposure base, it is necessary to

divide by the number of vehicles in-

volved in the respective periods.

Thus, the over-all accident rate per

million vehicles in the pre-guard rail

period was 0.574, as compared to a

rate of 0.260 after the installations,

making a reduction of 55 percent in

the rate for all types of accidents at

bridge-ends. For the fatal and injury

accidents combined, the reduction

was even more striking: from 0.376

per million vehicles before to 0.120

after, a reduction of 68 percent. It is

noteworthy that while the casualty

accidents during the "before" period

outnumbered the noninjury accidents

almost two to one, the noninjury mis-

haps actually exceed the more serious

ones in the "after" period.

Cost of installations

Guard rail tapered across the w idth

of the shoulder at the bridge ap-

proach achieves this remarkable im-

provement in safety in two ways. Ob-
viously, it is a distinct aid to visibility,

particularly at night, and also serves

as a general warning to the driver un-

familiar with the route that a situa-

tion requiring caution and added
alertness lies ahead. It provides an ex-

tra cushion of safety against the spe-

cial danger resulting from the combi-
nation of high speed and driver

fatigue particularly prevalent on des-

ert routes.

In addition, the railing acts to de-

flect into the proper lane a vehicle

which is traveling too far to the out-

side of the roadway. Even though the

vehicle may actually strike the guard

rail, the damage \\ill often be negligi-

ble. In the extreme case, a sideswipe

crash into a flexible guard rail is con-

siderably less likely to be lethal than

a head-on crash into a solid bridge-

end. The fact that property damage
accidents show a smaller proportion-

ate reduction in the "before" and

"after" periods than the casualty acci-

dents appears to bear out this obser-

vation.

The total cost of guard rail installa-

tions at the 28 bridges included in the

study was $13,092.20, an average of

$468 per bridge. These cost figures in-

clude, of course, the relatively high

transportation expense and excessive

travel time involved because of the

relatively isolated locations of the

structures.

Twent>'-two railroad grade cross-

ings were eliminated from the State

High\\ay System during the 1952-53

Fiscal Year by construction, changes

in highway alignment or abandon-

ment of railroad tracks. Of the seven

railroad grade separations completed

during the year, five were new cross-

ings on new alignment and two elimi-

nated existing grade crossings.
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Retirements s ervice

Richard A. Tremper

KlCHARD ARTHUR TRK.MPER with OVCF

41 %cars of service ^ith the Division

of Highways was honored at a retire-

ment dinner given in his honor at the

New Tivoli Restaurant in San Fran-

cisco. The event was attended by

more than 100 of

his close friends

and co-workers.

"Tremp" was
t)()rn in Stockton,

California, on De-

^ cember 16, 1887.

^^* ^H He attended school

^^^ --jlft^^H both Stockton

^^^U^^^H Santa Rosa.
^^^^ ^^^^^ He began his
RICHARD A. TREMPER gmploynrent as a

rodman for District II in 1912 and

progressed steadih- within the or-

ganization througii the various grades

of employment as instrumentman,

levelman, chief of parts', location en-

gineer, resident engineer, high\\a\-

maintenance superintendent, assistant

district maintenance engineer and dis-

trict maintenance engineer.

Through his steady progress in

District II from the very start of

the organization until the present his

work and counsel were very defi-

nitely considered assets to the Divi-

sion of Highwavs. Since "Tremp's"

main famil\- tics remained in the Bay

area he obtained a transfer to District

IV in 1949 and he was one of the

valued emplo\ces of District I\' Main-

tenance Department since that time.

This is no better explained or exem-

plified than by the late District High-

way Engineer Fred W. Haselwood's

letter to this district upon Mr. Trcm-
per's transfer which read as follows:

"Mr. Tremper has very ably

filled a vital role in our Mainte-

nance Department for a number of

\ears, and although we w ill regret

losing his services, we will not stand

. . . Confinued on page 64

Alexander N. Lund

\^N JAN LAKY 1, 1954, Al Luiul

retired from the Division of High-

\\a\s, thus terminating a 32-year

career, 18 years of which were spent

in District X.

On November 5, 1953, a party of

225 of Al's friends

r<^
from all over Cali-

« fornia gathered in

. -^m ^L Stockton to

bid him good-bye.

District engineers,

^
contractors'

\
rcpresentati\es and

other friends made

up the group
which was pre-

ALEXANDER N. LUND
^j^i^j ^ver by Cliff

Temby as master of ceremonies. All

previous speaking records were bro-

ken by Al when he talked for 62

seconds.

Born Alexander Nelson Lund on

December 28, 1888, in Dresden, Yates

CountN-, New York, Al, as he is

know n to all, went through grammar

and high school in Ovid, New York,

and graduated from the University of

Michigan in 1911, receiving a B.S. in

engineering.

Served Overseas

Employed by the U. S. Bureau of

Reclamation and the Great Northern

Railroad Compan\- after graduation,

he quit to join the armed forces in

1917 and served overseas for two

\ears.

Returning in 1919, Al worked on

several projects up and down the

State of California, finally joining the

Division of Highwavs as instrument-

man on May 7^ 1922.

In October, 1923, he transferred to

District VI as assistant superintendent

on the Yosemite All-Year Highway

between Briceburg and El Portal. He
was destined to rebuild this stretch

. . . Continued on poge 64

D. C. Willett

Daniel Clinton Willett celebrated

his 34th anniversary as a member of

the Department of Public Works b\-

retiring February 11, 1954. Willett,

chief construction engineer, had been

in charge of all construction, struc-

tural engineering,

maintenance sur-

\e\- and repair of

state buildings and

of the schoolhouse

activities of the Di-

vision of Architec-

ture for the last

seven years.

Kj^ A ^^^1 Willett was born
"^^ ^^^ in K e n t u c k \-

D, C. WILLETT
<yi,,j.^.|, f,^ ,893. He

attended parochial schools in Hender-

son and Ritnor Elementary and High

School in St. Louis, Missouri. He was

graduated from the Christian Brothers

College in St. Louis in 1915 with the

degree of bachelor of science in civil

engineering.

Came West in 1920

During the summer of 1914 \\'illctt

was employed as draftsman and engi-

neer for T. C. Lee, Architect, of

St. Louis, and following graduation

he practiced architectural design at

the Ritnor School and the Overland

Bank Building in St. Louis County.

In June, 1915, he entered the em-

plo\ nient of the Missouri, Kansas, and

Texas Railroad at Parsons, Kansas, in

the chief engineer's office. It is of

interest that \\'illett took a job in the

ofiice in which Highway Bridge En-

gineer F. W. Panhorst had worked

the previous fall when the office was

in St. Louis.

From February, 1915, to January,

1920, Willett worked successively for

the Rock Island Railroad; the Mis-

souri Pacific Railroad, in the Standards

Deparrmcnt; the U. S. Department of

Interior Reclamation Service, as struc-

. . . Continued on poge 59
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Leo E. Robinson Frank A. Johnson Harry W. Bolin

On December ^1. 1953, I.co l".

Ri)l)ins()n, I Iigli\\;iv Foreman in Dis-

trict II, retired after 31 >'e:irs of serv-

ice in tiie Division of High\v;i\ s.

Robinson \\;is born on December
6, hsm), in the S;in Felipe \'alley in

Santa Clara Count\ , moxing to Shasta

County in 1921.

I'd started work with the Division

of I lighw a\s in District II on Octo-

ber 10, 1921, drixing a four-mule

team hitched to a Fresno scraper on
Hatchet .Mountain on Highway 299

east of Redding. This was on a day
labor construction project under the

supervision of F. C. .Macaulay. This

first empioxment terminated Novem-
ber 4, 1921. He was emplo\cd again

on this project on November 21, 1922,

and worked until the camp was closed

on April 25, 1924. In the winter of

1922-1923 he was given the task of

keeping tlie snow off the Burncy side

of Hatchet .Mountain, using horses

and a small grader. In the spring of

192 3 he was promoted to truck driver

and has many interesting experiences

to tell of the old solid tire trucks left

o\cr from AVorld War I.

started in 1924

Robinson's permanent service
starred on August 8, 1924, as a truck

driver in District I at Willits, but he

w as transferred back to District II on
September 23 d, and has worked in

that district since that time.

Ed was made Acting Alaintenance

Foreman in 1925, gaining a permanent
rating in 1931. He has served in this

capacity since, and the last 17 years

has been in charge of Highway 44
from Redding to Lassen Park.

A pot luck dinner at the Redding
Maintenance Station was given on
January 3, 1954, for him by his fellow

employees, who wished him a lot of

pleasure in his future plans and also

presented him with a watch.

Air. and Mrs. Robinson are buying
a trailer and expect to travel. This
year thc\' plan only short trips and
two months fishing on Hat Creek near

Lassen Park. Next year they plan a

two-year swing around the Country
visiting Southern California, Texas,

Mississippi, Florida, the Great Lakes
and Yellowstone Park.

(Completing 21 years of state ser\--

ice, Frank A. Johnson, Principal

Structural I'"nginecr of the Division of

Architecture, has retired.

He is a native son, having been born

in San Francisco, California, August

22, 1888. He" at-

tended high school

at California School

of iMechanical Arts

(Lick School).
Since March, 1906,

one month prior to

/ the San F'rancisco

^^^Htaji^^^ earthquake and
^^^^^5^^H fire, he has been

activelv engaged
FRANK A. JOHNSON ;„ .he" structural

engineering profession in California.

He attended Ll^niversity of California,

College of Civil Engineering. In 1917

he served in the L^nited States Army.
During the period September, 1922,

to June, 1933, Air. Johnson had varied

employment in the structural design

field. In June, 1933, he entered the

service of the State of California, Di-

vision of Architecture. The first nine

years of this state service was in

Southern California as supervising

structural engineer in the administra-

tion of the 'Tield Act," which was
enacted into law in 1933 to assure

proper and safe construction of public

school buildings in California. He was
one of three engineers in Southern

California who were selected to for-

mulate policies and to initiate the Di-

vision of Architecture procedure in

the checking of design and plans for

schools under the provisions of the

Field Act, immediately subsequent to

the Long Beach, California, earth-

quake of Alarch, 1933.

During his career. Air. Johnson has

participated in the structural design

and construction of many structures,

among which are the Balfour Guth-
rey Building, American National Bank
Building and the Standard Oil Build-

ing in San Francisco.

He retires with the grade of princi-

pal structural engineer in charge of

the structural design of all structures

constructed by the Division of Archi-

tecture. This building program ex-

. . . Continued on page 58

After 20 >xars of service with the

Division of Architecture, Harry Wil-

liam Bolin of Northridge, San I'Y'r-

nando Valley, retired on Januar\- 15,

1954.

Bolin had been area supervisor of

the Schoolhouse Section in Southern

California since 1934 with the rank

of principal structural engineer since

1948, except iluring 1943 and 1944

when he handled special assignments

for the U. S. Navy.

Bolin was born March 15, 1888, in

Muskegon, Alichigan, the son of Au-
gust and Caroline (Johnson) Bolin.

He was graduated from the University

of California at Berkeley in 1913 with

the degree of bachelor of science in

civil engineering. He was employed
as a structural designer and engineer

by H. J. Brunnier of San Francisco

from 1913 to 1924 with the exception

of a World War I period when he

was in service in France with the 23d

U. S. Engineers, First Army. From
1925 to 1926 he was the manager of

the Engineering Department of the

J. E. Hayes Corporation at Shanghai,

China, and from then until 1933, was

a consulting structural engineer at

Oakland, California.

He was employed by the Division

of Architecture in 1933 as a struc-

tural engineer and that year became

office engineer in charge of the Los

Angeles Area Schoolhouse Office. In

1944 he was placed in charge of the

activities of the Los Angeles Area

Office, with the rank of supervising

structural engineer until 1948 when
he was promoted to principal struc-

tural engineer.

Bolin is a member of the Structural

Engineering Association of California

and served as its president in 1950. He
is a member of the Structural F'ngi-

neering Association of Southern Cali-

fornia and served as its president in

1949. He is a member of the American
Concrete Institute, the Earthquake

Engineering Research Institute, the

American Society of Civil Engineers,

and served as chairman of the Seis-

mology Committee of the American
SocietN' of Civil F'ngineers from 1940

to 1950.
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Buren Thorleifson

BUDEN TH0!?LE1FS0N

On December 29, 1953. Buren Thor-

leifson, Construction Supervisor II,

Division of Architecture, was honored

with a dinner given for him by his

fellow workers at the Turf Club in

Rivera on the da\- preceding his re-

tirement after 15

years of service

w ith the State.

Thorleifson was

born May 4, 1885,

on the Island of

^ Sjnelland. Den-

g' m^ mark, and was
''

^^^ educated in the

> ^^H Technical School

in Copenhagen,
majoring in con-

struction engineering. In 1907 he was

emploved by the Government of the

Republic of Chile as building inspec-

tor and supervised the construction

of the Naval Academy at Valparaiso

and the customs office at Santiago.

Came to California in 1910

In 1910 he decided to leave this

position and go to Australia. How-
ever, he came to the United States

instead, landing at San Francisco in

the fall. Inasmuch as he could speak

no word of English, he decided to

go to Fresno where there was a Dan-

ish colony. During the years 1910 to

1912, he was emploved at Fresno by

the California Wine Growers Asso-

ciation. After this he again went into

the construction business, working in

Chicago; Bridgeport, Connecticut; Ra-

cine, Wisconsin; and other places.

Worked in Detroit

He returned to California in 1921

and V as employed b\' Darrell-Condlcy

Company for two \ears and then

went into business for himself from

1925 to 1929. From 1929 to 1931 he

worked for Stone and Webster as esti-

mator on the Rock Island Dam proj-

ect in the State of Washington, after

which he again returned to California,

working for Robert E. AIcKee, and

was then employed by the U. S. Pub-

lic Works Administration.

In 1938 he entered state service as

inspector for the Contractor's License

. . . Continued on page 64
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Frank W. McManus

FRANK W. McMANUS

Frank W. McManus. Assistant

Equipment Engineer of the Division

of Higlnva>-s, retired of as March 5,

1954, after 33 years of service. The
Capitol Inn near Sacramento was the

scene of a testimonial luncheon given

for him on March
6, 1954, with about

125 friends and col-

leagues present.

"Mac" \\as born

in Sacramento on

June 11, 1886, son

of George and
Lucy McManus,
carlv residents of

this city. He grad-

uated from local

schools. Some of his earlier positions

were with the Southern Pacific Com-

panv in 1902 where he advanced to

the status of draftsman; then to Sac-

ramento Count>- for about three years

(1906-09), working on county roads

when the Auburn, Franklin, Stockton,

Jackson and Mills roads were first

built to highway standards. He also

surveyed several subdivisions for the

Citv of Sacramento and later operated

his own private practice.

Army Service

McManus served in the National

Guard and was stationed along the

Mexican border prior to being in-

ducted into the regular army during

World War I. He was married in

Tucson, Arizona, in 1917 to Maude

Annereaux of Sacramento. Upon re-

turning to Sacramento, he was asso-

ciated with the Liberty Iron Works

as an aeronautical engineer, doing ex-

perimental work on aiiplanc design.

Following this period in his career

he built and flew airplanes until July,

1921. At that rime he went to work

for the State as draftsman and in May,

1922, transferred to the l"i]uipmcnt

Department of the Division of High-

ways as junior eiiuipmcnr engineer

and progressed to associate ciiuipmenr

engineer in October of 1951. In the

latter position, he was in charge of

recjuisitions for repair parts for some

6,000 construction and maintenance

units.

"Mac" is a Mason, becoming a

member of Washington Lodge No.

20, in 1917-18. He sold his "ranch"

located in the Del Paso Heights re-

gion, recently, and is now living in

Sacramento during the construction

of a new home in Carmicliacl.

"Mac" and Mrs. McManus plan on

buying a house trailer for an extended

tour. He will be greatly missed by

his fellow emplo\ecs and man_\-

friends while he is on tour.

FRANK A. JOHNSON

Continued from page 57 . . .

ceeds $50,000,000 in construction

projects annually. In this present

work, Air. Johnson has been affiliated

with such structures as the State

Highway Building in San Francisco,

the Business and Professions Building

Annex, the Public Works Annex, the

State Department of Education Build-

ing, the Motor \^chicle Building and

the State Capitol Annex, all of Sacra-

mento. He had charge of structural

design for the proposed Departiuent

of Emplovment Building, a structure

of approximatel\- $10,000,000 in cost.

Also, he has been responsible for the

structural design of all buildings of

the new Sacramento State College.

His successor will be Charles Peterson

of Sacramento.

Mr. Johnson is a registered ci\il

engineer in the State of California

with authority to use the title of

structural engineer. He is a life mem-
ber of the American Societ\- of Civil

Engineers and an honorar>- member

of the Sacramento Chapter of that so-

ciety. He is married. His w ife was

foriiierlv Abby CJibson of Berkeley.

He has two daughters and six grand-

children.

Bv adding a separate power unit to

conventional farm machine rotary

weed beaters the Division of High-

\\a>s I',i]uipment Department has im-

proved their efficiency in roadside

weed eradication. The beater is pulled

b\- a small tractor and the mounted

engine eliminates the necessity of a

pow er take-olf

.
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D. C. WILLETT

Continued from page 56 . . .

rural designer at El Paso, Texas; the

Aineiic;!!! Smelter and Refining Com-
jian\. Mexican Di\isii)n, where he

assisted in the redesign and recon-

struction of the Chichuahua and

Monterey Smelters in northern Mex-
ico; the Illinois State High\\a\' Com-
mission, as office engineer. East St.

Eouis Di\ision; and for St. Louis

Count\", Missouri, as assistant highway
engineer.

On November 27, 1915, he married

Elorence C. Fuchs, who had formerly

worked as a stenographer for the Cali-

fornia State Compensation Insurance

Fund. Fhe new .Mrs. \A'illert stronglv

desired to return to California and did

her best to persuade \Mllett to come
west, which he finall\- did in 1920.

In Bridge Department

\\'illett was employed b\- the Divi-

sion of Highways Februar\' 20, 1920.

He worked for the Highway Bridge

Department until 1921 w'hen he was
borrowed by the Division of Archi-

tecture to check the plans of the

Printing Plant at 11th and O Streets

and later to act as construction super-

intendent. He was recalled by High-
ways on April 27, 192.?, and was
appointed Office Engineer of the

Bridge Department with the class of

Structural Engineer V, equal to our
present-day supervising structural en-

gineer, a rank which he held for 20

years. In 1924 he was assigned to

field work, handling construction

of bridges all over the State. Among
his most important jobs was the

supervision of the construction of the

Ventura Seawall.

Returns to Architecture

In January, 1927, Willett again re-

turned to architecture; this time per-

manently, as assistant to C. H. Kromer,
Principal Structural Engineer. On
November 1, 1931, Willett's class of

Structural Engineer \' was retitled

Supervising Structural Engineer.

Probably the most important con-

rribution of AVillett's long and rich

Dublic service is his virtual authorship

)f the California Earthquake Safety

Law, popularl\' known as the Field

Act. On the occasion of the Long
Beach earthquake Alarch 19, 1933,

Stare Architecr fieorge B. McDougall
senr (". H. Kronier down ro Long
Beach for a look at the damage. The
Legislature w as in session and the late

.\sscnibl\inan C. Don Field of Cilcn-

dale asked State .\rchirecr McDougall
for a mecring wirh a Icgislarive com-
mittee to discuss legislation which
would seek to prevent the repetition

of the serious damage sustained b\'

many of the buildings in Los Angeles-

Long Beach Area. That morning
\\'illett had taken up a suggestion

by the late Fred Green, a structural

engineer w ith the Division of Archi-

tecture and, using the Dam Act as a

model, had written up a proposed bill

which he discussed in a conversation

with Assemblyman Field. Field intro-

duced rhe bill ro the Assembly where
it was passed unanimously.

Field Act Becomes Law

The bill passed the Senate and w-as

signed by Governor Rolph on April

10, 1933. This act has since been the

basis of construction of all public

school house structures in the State of

California up to and including the jun-

ior college level. The efficiency of this

act has been demonstrated many
times. No school erected in California

since the adoption of the Field Act
and under its rules has suffered

damage more severe than a minor
crack in rhe plasrer in rhe Bakersfield

carrhquake in 1952. Willert has been
in charge of administering this act for

the ensuing 21 years.

Immediately after the adoption of

the Field Act in April, 1933, Wil-
lett went to Los Angeles where he

set up the Division of Architecture,

Schoolhouse Section, in that city. He
headed this office until December of

that year when he returned to Sacra-

mento. He left the Los Angeles office

under Harry W. Bolin as office engi-

neer with Julius Stafford and Frank
A. Johnson as district engineers as-

signed to field checking of construc-

tion. It is interesting to note that both

Bolin and Johnson are retiring within

one month of Willett. On the retire-

ment of Kromer in 1939 Willett as-

sumed the additional duties of head of

the Structural Engineering Section.

He was advanced to the grade of

principal structural engineer after

Anson Boyd became State Architect.

In 1947 Willett was appointed Chief

Construction Engineer and assumed

charge of, besides the Schoolhouse and

Structural Engineering Sections, the

Construction Section, including all of

rhe work performed by the Division

of Architecture in the field. In 1949

the .Maintenance Survey and Repair

Section was pur under Willett's juris-

diction.

Willett is a member of both rhe

Norrhcrn and Central California C^hap-

tcrs, and was the first president of the

Central California Chapter, of the

Structural Engineering Association of

California. He holds Registration No.

55 as Structrual Engineer and Civil

Engineering License No. 568 in the

State of California.

Schoolhouse Construction

Since 1933 Willett has been respon-

sible for construction of $1,244,177,-

291 in public schoolhouses which in-

cludes 11,570 projects as of January,

1954, and since 1947 has been respon-

sible for construction amounting to

$244,429,171, which includes 2,222

work orders covering more than 400

sites in every county in the State ex-

cept Alpine. Of this amount, $133.-

055,210 has been completed in the

field while $111,373,961 is currently

under construction. Combining state

institution work and public school-

house work, Willett has, during his

34 years with the State, been in

charge of one and one-half billion

dollars Morth of construction, which
includes almost 14.000 separate proj-

ects.

Although Willerr is reriring from
acrive administration, he plans to re-

main interested in the work of the

Division of Architecture. He has out-

lined a five-year period of travel

during which he intends to inspect

construction of all types in every part

of the globe, taking notes, pictures,

and absorbing technical information.

PUYALLUP VALLEY

Puyallup \'alley in Washington
State is reported by the National

Automobile Club to grow four times

as many daffodil bulbs as are imported

from Holland each year.
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Earl S. Wise George Farnsworth Ben Henry

EARL S. WISE

out all of Disrricr

Earl was bom

/xiriK completing 25 \ t\irs of

continuous service v. itlt District \'

of the Division of High\\ays, Asso-

ciate High\\a>' Engineer Earl S. AV'ise

retired effective March 11. 1954.

During tlie early part of this quarter

ccntur\' of service

Earl accomplished

man\- different as-

signments for the

district. During the

last part his work
has been entirely

with the Design

Department,
and the results of

his work can be

observed throusrh-
\'.

on a farm near

Lansing, .Michigan, of English parents

on December 1, 1888. His elementary
education was obtained in that vi-

cinity, and while he does not claim

to be a football player, he attended

Michigan State College for two years.

It was during this period that Earl

obtained his hrst taste for highway
work, as he spent his summer vaca-

tions working for the Ingham County
Highwa\- Department out of Lansing.

U. C. Graduate

In 1925, becoming tired of the

blessings of bachelorhood. Earl trav-

eled to Regina, Saskatchewan, to claim

his childhood sweetheart. Fern .Mo\-
nan, .as his bride. Immediately after the

marriage, the couple moved to Cali-

fornia to reside permanently.

Earl at tiiis time completed his col-

lege education by enrolling at the

University of California at Berkelev
vvhere in 1928 he obtained the degree
of Rachelor of Science in Electrical

Engineering. .After graduation he re-

ceived an offer of employment as

draftsman from the San Luis Obispo
office of the Division of Highwavs.
Having had prif)r experience in high-
wa_\' work, the offer was accepted,
and on December 17, 1953, 25 years
of continuous service with the State

of California and District \' of the

Division of Highwa\s w as completed.

. . . Continued on page 64
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GEORGE E. FARNSWORTH

On January 29, 1954, open house

for associates and friends was held in

George E. Farnsworth's offices to

celebrate his retirement from state

service, that became effective February

1, 1954. L'pon tills occasion he was
presented with a

big cake dramati-

cal 1\" show ing in

colored icing a sec-

tion of free way
and inscribed with

the words, "Thanks
for helping build

rhcm."

Cieorge, horn in

Blair, Nebraska, on

January 16, 1884,

had reached the age of 70 after having

completed more than 20 years' service

w ith the State Division of Highw a\ s

the major portion of which was in

District \'II. For the past se\eral \ears

George had been the Senior Highwa\'
Engineer in charge of the important

section of the district office engineer's

organization which has responsibilitv

for status of contract reports, progress

pay estimates to contractors, and prep-

aration of engineer's estimates of costs

for all preliminary reports of proposed

construction.

University of Nebrasica Graduate

He obtained his engineering training

at the L^ni\ersity of Nebraska where
he graduated with a B.S. in Civil En-
gineering in 1904. It is interesting to

note that George was a freshman at

the L'niversitx- when Spencer \'. Cor-
tel\"ou, retired Assistant State High-
wa\' I'.ngineer formerly in charge of

District \'II, was a senior and playing

on the varsity football team of that

year earned the title of .\11-Anierican

right end. The "Cornhuskcrs" still

have staunch supporters on the Dis-

trict \'II staff, headed by none other

than the top man of the district, Paul

O. Elariling, L'niversit\' of Nebraska,

1922.

Between the time of his gratluation

and his coming to the State Division of

Highwa>s, George had e\rcnsi\c and

\aried railroad and highw a\ engineer-

ing experience in Mexico and in Ore-

. . . Continued on page 63

BEN HENRY

/Xfdr almost 41 >'ears of continu-

ous service with the State, excepting

one year in the military service during

1918-1919, Ben Henry of District VII
retired on .March >\. 1954. A dinner

attended 1)\ approximarel\- 100 close

friends and c o -

workers was given

in his honor on
.March 26th.

Ben started w ork

w ith the State Di-

vision of Highwa\s
on August 5, 191.1,

in District I. After

two years there as

instrument man he

transferred to Dis-

trict 11. \\'hile there he ser\ed as chief

of party on location of tiic Feather

River Highway, also as resident engi-

neer on construction, and later as su-

perintendent of construction camps
operated with prison labor. He later

became District Construction Engi-
neer in District II.

In 19.i0 he transferred to District \'

as superintendent of the prison camp
at San Simeon. In August, 19.?5, he

transferred to District YW to take

over superintendency of the newly
established .\ngclcs Crest Camp. Due
to \\'orld \\ ar II this camp was closed

in September, 1942, and Ben became
.\ssistant District .Maintenance F'ngi-

neer and served in this capacity until

retiring, with the exception of the

year he again served as superintendent

of the Angeles Crest Prison Camp in

1946.

Ben was born on .March 12, 1891,

near Elko, Nevada. He moved to Cali-

fornia in 1909. Prior to entering state

service he was engaged in railroad

engineering.

Ben's plans after retirement include

trips to faraway places as well as trips

over the man>' miles of state highw a\"S

in California that he has helped de-

velop from wagon roads to high speed

e\presswa\s. His base of operation

will be his home at 1.V52 Salisbury

Road in La C'anada. .All who have

know n and worked w ith Hen 1 Icnry

wish him many enjoyable years of a

w ell-earned retirement.

California Highways



HIGHWAY BIDS AND AWARDS

January, 1954
ALAMIUA H)LI.\n— In liic (. iiv of 0;ikhind

on Seventh between Broadway and C> press Streets,

ulnult l.l miles in lenKth, to be planed and resur-

faeetl with plant mixeii surfacing. District I\'. Route
6'). Uansonie Company. Emeryville. $42,392; Gal-
lagher and liurk. Inc.. Oakland, S-J5.200. Contract
a\\ariied to Indepenilent Construction Company,
Oakland. S41,7.S=i.

M. DORADO COUNTY—Between west city

limit of l'lacer\ille and 0.2 mile cast of Washing-
toti Srreet Overhead, about 15 miles of four-lane

di\iiled highway to be graded, two pedestrian over-

hauls and three bridges to he constructed and three

bridges to he widened. District III, Route 11, Sec-

tion C. Fretlrickson and Watson Construction Com-
p.in> and M and K Corporation. Oakland. $874,-
71^>.yO; Ciranite Construction Company. W'atson-
ville. S884.763; Gordon H. Ball and San Ramon
\'alle>- Land Company and John Delphia, Berkeley,

SS45. 100.94; Eaton and Smith. San Francisco,

S9 I 1.377.70; H. Ear! Parker Inc.. Marysville. S920.-
83". tO; Lew Jones Construction Company. San

,e, $930,815.90; B. J. Ukropina, T. P. Polich,

Ste\e Krai and John R. Ukropina, San Gabriel,

$969,463.50; Nomellini Constiruction Company.
Stockton. SI.099,067. 75; Charles MacClosky Com-
pany and Clyde W. Wood and Sons Inc., Los
.\ngeles, 51,166.262.50; A. Teichert & Son Inc.,

Sacramento. $1,218,726. Contract awarded to

Piombo Construction Company, San Francisco,

$809,970.

FRESNO COUNTY—At the intersection of U. S.

99 with Cherry .\venue in the City of Fresno,

channelization to he constructed and highway light-

ing to be furnished and installed. District \'I, Route
4. Stewart & Nuss. Inc.. Fresno. $34,939; Paul E.
\\'oof. Fresno, $35,365; Gene Richards, Inc.. Fresno,
S37.281; George C. Ranz Construction Co. Inc.,

C.ilroy. $44,256; Stanfield and Moody, Tracy, $46,-
831; Baun Construction Co., Fresno, $46,974. Con-
tract awarded to Thomas Construction Co., Fresno,
$34,160.

LOS -ANGELES COUNTY—At the Ramona
Freew-ay, Santa -Ana Freeway interchange in the
City of Los Angeles, a bridge to be constructed,
about 0.29 mile of approaches to be graded and
pa\ed with plant-mixed surfacing, and about 0,14
mile of additional freew-ay to be regraded and paved
viilh Portland cement concrete. District \'n. Route
26,2. J. E. Haddock. Ltd., Pasadena, $494,458,50;
George W. Peterson and Jack W. Baker, Los An-
geles, $512,514; Webb & White, Los Angeles,
S569.968.50; Byerts and Sons, and George K.
Thatcher. Los .Angeles, $596,454.50; Bongiovanni
Construction Company. Los .Angeles, $571,809.90.
Contract awarded to Charles MacClosky Company,
Los Angeles, $465,443.

LOS -ANGELES COUNTY'—Between Todd Ave-
nue and Pioneer Boulevard on the Santa Ana Free-
w-a\-. about five miles in length of roadside areas
to be planted and median strip to be surfaced ^vith
plant-mixed surfacing. District VII, Route 166. Sec-
tion .A. Flenry C. Soto Corporaiton. Los .Angeles.
$3^1.-95.15; K. E. C. Company. Inc.. Long Beach,
$45,584.21; Jannoch Nurseries, Altadena. $45,593;
Justice-Dunn Co., Oakland, $53,730,50. Contract
awarded to Fluettig. Schromm & Bennett Inc., Palo
Alio. $39,034.60.

LOS ANGELES COUNTY—At the intersections
of Redondo Beach Boulevard with Inglewood Ave
nue and of 174th Street with Redondo Beach
Boulevard-Grevillea, Hawthorne Boulevard, Prairie
Avenue, Crenshaw Boulevard, Western .Avenue and
Niirmandie .Avenue, traffic signal systems and high-
way lighting to be furnished and installed. District
VII. Route 175, Section RdoB, Tor, Gar, A. Elec-
tric & Machinery Service Inc., South Gate, $87,-
OSS; C. D. Draucker Inc., Los Angeles, $88,757;
Westates Electrical Construction Co., Los Angeles,
5SS.980. Contract awarded to Fischbach and Moore,
Incorporated, Los Angeles, $85,477.

.NAPA t()U\ n— I'l.iciiig s;ick.d (..incule nj.r.ip

on channel cb;uige under Br. No. 21 77, Cayetano
Creek, antl constructing metal plate guard railing

at approaches to bridge 0.4 mile east of Napa city

limits. District I\'. Route 8, Section B. .Arthur B.
Siri Inc.. Santa Rosa. S8,226; O. C. Jones & Sons.
Berkeley, $10,200; James W. Hill, Walnut Creek,
$10,827; Bos Construction Company, Berkeley,

$12,790; McGuire & Hester, Oakland, $13,700;

J, Henry Harris. Berkeley, $18,071. Contract
awarded to Baldwin Contracting Company, Inc.,

San Rafael. $7,991.

ORANGE COUNTY—On Santa Ana Freeway
from Red Hill .Avenue to First Street, highway
lighting and illuminated sign system to be furnished
and installed; a temporary- traffic signal system to be
relocated and removed. District \'II. Route 2, Sec-
tion C, Tus, S.A. Electric & .Machinery Service
Inc., South Gate. $86,120; J. M. Mathes. Bell Gar-
dens, $87,133; C. D. Draucker. Inc.. Los .Angeles.

$89,424; Westates Electrical Construction Company.
Los Angeles. S90.024; Fischbach and Moore. In-

corporated, Los .-\ngeles, $97,092. Contract awarded
to Newbery Electric Corporation, Los .Angeles.

$82,720.

RIVERSIDE COUNTY—Across Oban Ditch,
about 42 miles west of Blythe, a reinforced con-
crete slab bridge to be constructed. District XI.
Route 64. Section C. Fred D. Kvle. Pasadena.
$23,078; O. B. Pierson. Bellflower, $23,153.80;
Louis J. Strona, Pomona. $24,808.50; E. S. & N. S.

Johnson, Fullerton, 524,970; Owl Truck and Con-
struction Co,, Compton, $25,775; Byerts & Sons,
Los Angeles, $29,325, Contract awarded to C. B.
Tuttle, Los Alamitos, $21,494.

SACRAMENTO COUNTY—At the intersection
of Folsom Boulevard yvith 65th Street, in and
adjacent to the City of Sacramento, traffic signal
system and highway lighting to be furnished and
installed and channelization to be constructed. Dis-
trict III, Routes 11, 98, Section B,A. Brighton
Sand & Gravel Company. Sacramento, $22,512;
J. R. Reeves, Sacramento, $23,200.75; A. Teichert
& Son Inc., Sacramento, $23,726,85. Contract
awarded to McGillivray Construction Company, Sac-
ramento, $21,720.85.

SAN BERNARDINO COUNTY—Between east
city limits of Redlands and Live Oak Canyon Road,
about 2.9 mdes to be resurfaced with plant-mixed
surfacing. District Y'lII, Route 26. Ralph B. Slaugh-
ter. Julian, $53,945; Matich Brothers, Colton,
$57,060; George Herz & Co., San Bernardino,
$58,160; E. L. Y'eager Co., Riverside, $61,830;
R, .A, Erwin, Colton, $52,875, Contract awarded to

G. W. Ellis Construction Co., North Hollywood,
$53,190.

SANTA BARBARA COUNTY—Between Gavi-
ota and 0.5 mile north of Las Cruces, about 4.2
miles in length of roadside areas to be prepared
and planted. District V. Route 2, Section E. Justice
Dunn Co., Oakland. $22,355.60; Huettig, Schromm
& Rennets Inc., Palo .Alto, $22,584.70; Diablo
View Gardens. .Antioch. $23,029.25; Watkin &
Sibbald. San .Anselmo, $25,584; K. E. C. Company,
Inc.. Long Beach. $29,722; James E. Boothe. Comp-
ton, $37,197.65. Contract awarded to Rudolph Wat-
son, San Mateo, $19,925,70.

SANTA CLARA COUNTY—At the intersection of
West San Carlos Street with Meridian Road, in and
adjacent to the City of San Jose, traffic signal sys-
tem to be furnished and installed and channeliza-
tion to be constructed. District 1\\ Route 5. Section
B. Joe W. Douglass. San Jose, $19,049; Howard
Electric Co.. Gilroy, $19,309; L. C. Smith Co., San
Mateo, $19,724; J. C. Bateman Inc., San Jose,
$20,746.30; Donald Graves, San Jose, $21,733; J.
Henry Harris, Berkeley. S22.569. Contract awarded
to .A. J. Raisch Paving Company, San Jose, $18,949.

SISKIYOU COUNTY—.Across the Klamath River
at Walker, an existing steel truss and timber trestle
bridge to be reconstructed and approaches to be
graded and bituminous surface treatment applied
thereto. District II, Route 46. Section D. James B.

Allen. S.m Carlos. S39.,7-1; LI ndergriuind Construc-
tion Co., Oakland, $45,380; R, E, Hertel, S;icra-

mento, $47,947; Bos Construction Co,, Berkeley,
$53,583, Contract awarded to James M. McFarland,
San Francisco, $32,627.

SOLANO AND YOLO COUNTIES—At the
junction of U. S. 40 with new U. S. 99W and at
the Woodland Wye west of Davis, highway light-
ing and illuminated sign systems to be furnished
and installed. District lit. Routes 6. 7, Section
F,.A, R. (lould & Son. Stockton, $20,093; Karl F.
Stolting, Santa Rosa, $21,090; Grason Electric Co.,
Sacramento, $21,159; L. H. Leonardi Electric Con-
struction Co., San Rafael, $21,262; Hall Sloat Elec-
tric Co., Inc., Oakland, $21,595; Luppen & llawley
Inc., Sacramento, $22,004; Collins Electric Com-
pany, Inc., Stockton, $22,222.22; Reliable Elevator
Works, Sacramento, $22,491; R. Flatland, San
Francisco, $23,650; Foothill Electric Corporation,
Oakland, $24,700; Ed Pierce Electric Company,
Vallejo, $25,409; Underground Electric Construc-
tion C;ompany, Oakland, $25,683; Sacramento Elec-
tric Works, Sacramento, $31,349.50, Contract
awarded to Howard Electric Company, Gilroy
$15,993.

SONO.MA COUNTY—At Adobe Creek, Ellis
Creek and Stage Gulch Creek, between three and
five miles east of Petaluma, three existing bridges
to be reconstructed. District IV, Route 104, Sec-
tion D, John Carcano, San Rafael, $22,378.55;
Charles S. Moore, San Jose, $22,458; Baldwin Con-
tracnng Co. Inc., San Rafael, $23,518.50; E. A.
Forde Co., San Anselmo, $23,924.50; James w!
Hill, Walnut Creek, $24,302.25; Robert R. Mur-
dock, San Jose, $24,373.50; W. J. Kubon, San
Rafael, $24,483.75; .Al. Erickson & Co., Napa,
$25,073.50; Brown-Ely Co., Contractors, El Cerrito!
$26,100.50; Morison Construction Co., and Ted
Schwartz, Grass Valley, $26,379.50; C. S. Phillips
Petaluma, $27,447.05; Arthur B. Siri, Inc.. Santa
Rosa, $29,298.25; Helwig Construction Co.. Se-
bastopol, $29,702.50; R. G. Clifford and C. O.
Hodenhamer, Berkeley, $30,813.50; J. Henry Har-
ris, Berkeley, $31,172.20; Bos Construction Co.,
Berkeley, 531,563; James B. Allen, San Carlos,
$33,574. Contract awarded to James H. McFar-
land, San Francisco, $20,853.75.

TEHAMA AND SHASTA COUNTIES—At the
intersections of Alain Street with Oak Street in
Red Bluff and Route 3 with North Street and
South Street in Anderson, traffic signal systems to
be furnished and installed and channelization to be
constructed. District IL Routes 3,7. Hall Sloat
hlectnc Company Inc., Oakland, $42,729; Under-
ground Electric Construction Company. Oakland.
S43.312. Contract awarded to Collins Electrical
Co., Inc., Stockton, $38,867.

February, 1954
FRESNO COUNTY—In City of Fresno on Ven-

tura Avenue, various locations between Ilazelwood
Boulevard and Orange Avenue, left turn lanes to
be graded and surfaced with plant-mixed surfacing
on untreated rock base. District VI. Route 41. Gene
Richards Inc.. Fresno, $6,026,50; Volpa Brorhers,
Fresno, $6,531.50: Baun Construction Company,
Fresno. $7,181; Saginaw Construction Company,
Selma, $7,479.50; Thomas Construction Company,
Fresno. $7,879. Contract awarded to Stewart & Nuss
Inc., Fresno, $5,550.90.

FRESNO COUNTY—Regrading State Highway
between 0.6 mile and 0.8 mile east of Academy
Avenue on Kings Canyon Road, roadway to be re-
graded and surfaced with bituminous surface treat-
ment. District VI, Route 41, Section S. Paul E.
Woof, Fresno, S2,992; Saginaw Construction Com-
pany. Selma, $3,250; Stewart & Nuss Inc, Fresno,
$3,426; Gene Richards, Inc, Fresno, $3,575.50;
Thomas Construction Company, Fresno, $3,868;
Petroleum Sales Division, Fortier Trans. Company.
Fresno, $4,162.35. Contract awarded to Baun Con-
struction Company, Fresno, $2,587.

and Public Works 61



LOS ANGELES COUNTY—Benveen Cahuenga

Boulevard and Gower Street about 0.6 mile in

length of roadside areas to be prepared and planted.

District VII, Route 2. K. E. C. Company. Inc., Long

Beach, $43,313.55; Stephen L. Vistica, San Mateo,

$43,360.42; James E. Boothe, Compton, $46,339.38;

Justice-Dunn Company, Oakland, $47,756.68. Con-

tract awarded to Jannoch Nurseries, Altadena,

$42,208.93.

LOS ANGELES COUNTY—On FoothiU Free-

way, between Hampton Road and Montana Street,

a tour lane divided highway with frontage roads

and connections to be graded and surfaced with

plant mixed surfacing and six reinforced concrete

bridges, and a reinforced concrete equestrian tunnel

to be constructed. District VII, Route 9, Section B,

Pas. J. E. Haddock Ltd., Pasadena, $1,887,647.25;

Guy F. .Atkinson Company, Long Beach, $1,9 30,-

139; Vinnel! Company, Inc. and Subsidiaries—Vin-

nelf Constructors, J. V., Alhambra, $1,946,231.20;

Peter Kiewit Sons' Company, Arcadia, S2,01-|.-

761 60- B. J. Ukropina, Polich, Krai and John R.

Ukropina, San Gabriel, $2,042,156; Granite Con-

strucrion Company, Watsonville, $2,063,065; Win-

ston Bros. Company, Monrovia, $2,066,798.40; A.

Tcichert & Son, Inc., Baldwin Park, $2,112,686.80;

Charles MacClosky Company and K.rst Construc-

tion Companv, Los Angeles, $2,124,688.65; V.do

Kovacevich Company and O. B. Pierson, Rosemead,

$2 174,303.98; J. A. Thompson & Son, Inglewood,

S2!l84!o05.80; Clyde W. Wood & Sons, Inc., and

R,'m. Price Company, North Hollywood, S2,189,-

445.50; Gordon II. Ball & San Ramon Valley Land

Companv and Ealon & Smith, Berkeley, 52,223,-

733,40; Webb & Whhe, Los Angeles, $2,258,-

737.10; Griffith Company, Los Angeles, $2,293,-

220.50; Oberg Bros. Construction Company,

Inglewood, $2,296,151,50. Contract awarded to

George W. Peterson, Jack W. Baker & Dragline

Rentals Company, Los Angeles, $1,831,071.

LOS ANGELES COUNTY—On Lincoln Boule-

vard between Olympic Boulevard and Santa Monica

south city limits in the City of Santa Monica,

traffic signal systems and highway lighting to be

modified. District VII. Route 60. Electric and

Machinery Service Inc., South Gate, $86,216; A. S.

Schulman. Electric Company. Los Angeles, $91,-

800; C. D. Draucker Inc. Los Angeles, $93,455.

Contract awarded to Westates Electrical Construc-

tion Company, Los Angeles, $84,833.

MARIN COUNTY—Between Tamalpais Road and

Muir Beach, portions about 0.1 mile in length to

be graded and surfaced with plant-mixed surfacing

on untreated rock base. District r\'. Route 56, Sec

lion A. Brown-Ely Company, Contractors, El Cer-

rito, $13,043.50; J. Henry Harris, Berkeley, $14.-

240.50; O. C. Jones & Sons, Berkeley, $16,815;

A, A. Edmondson, Bulte Chy, $18,198, Contract

awarded to Ghilotti Bros, Inc., San Rafael, $10,184.

MENDOCINO COUNTY—Across Caspar Creek,

about six miles south of Fort Bragg, a limber bridge

to be redecked. District 1, Route 56, Section E.

Transocean Engineering Corporation, Hayward,

$56,603; Eaton & Smith, San Francisco, $58,058;

H. H. .Anderson, Hayward, $58,129; Stanley H.

Roller Construction. Crockett, $58,513.50; Payne

Construction Company. Oakland, 559,695.76;

Charles S. Moore, San Jose, $63,430; R. C. CUf-

tord & C. O. Bodenhamer, Berkeley, $63,700; W.

J. Kubon, San Rafael, $64,345.60; James B. Allen,

San Carlos, $64,466; Morison Construction Com-

pany and Ted Schwartz, Grass Valley, $66,640;

James H. McFarland, San Francisco, 567,644.50;

Baldwin Contractor Company, Inc., San Rafael,

$67,938,85; Humboldt Construction Inc., Eureka,

$73,876; Hart & Hynding, Inc., San Francisco,

575,280; E. S. & N. S. Johnson, FuUerton, $83,036;

Bos Construction Company, Berkeley, $83,391;

LeBocuf Dougherty Contracting Company, and

Erickson & Pierson, Richmond, $93,792. Contract

awarded to Bishop Younger Bradley Company, San

Francisco, $47,633.40.

MONTEREY COUNTY—On the San Juan

Watsonville Ro.id between junction State Route 56

at Pajato and 4.9 miles easterly; about 4.9 miles

of existing roadway to lie graded and surfaced with

plant mixed surfacing on unlrealcd rock base. Dis

trict V, Route 595. Granite Construction Company,

Watsonville, $227,484; Edward Kceble, San Jose,

$237,155; Clements Construction Company, Center
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ville, $243,330; L. C. Smith Company, San Mateo,

$243,710; Joseph McFadden & Son Inc., Palo Alto,

$245,124.80; L. B. Wells Construction Company,

Visalia, $246,868; Volpa Bros., Fresno, $260,326;

Fredrickson Bros., Emeryville. $265,225.75; Mc-

Guire and Hester, Oakland, $273,043.50. Contract

awarded to Baun Construction Company, Fresno,

$212,862.50.

OR.ANGE COUlSriY—On Huntington Beach

Boulevard and Stanton Avenue, between 0.1 mile

north of Smeltzer .Avenue and 0.1 mile north of

Garden Grove Boulevard, about 3.0 miles in length,

to be graded and surfaced with plant mLxed surfac-

ing on untreated rock base. District VII, Route 171,

Section .A,B. R. J. Noble Company and R. J. Noble,

Orange, $498,863.8 5; M. S. Mecham & Sons, South

Gate, $500,080.30; Matich Brothers, Colton, S501,-

464.75; Dimmilt & Taylor, Monrovia, $508,342.25;

Roland T. Reynolds & Arthur H. Famularo, Ana-

heim, $509,926.90; Ray F. Hess, Buena Park,

$515,913.85; Cox Bros. Construction Company,

Stanton, $516,068.20: Sheets Construction Com-

panv, Gardcna, $516,212; Sully-Miller Contracting

Companv, Long Beach, $528,887.36; Ralph B.

Slaughter. Julian, $585,595. Contract awarded to

S. A. Cummings, Compton, $464,492.35.

RIVERSIDE COUNTY—Near the City of River-

side, at the intersection of Eighth Street with Iowa

Avenue, traffic signal system and highway lighting

to be furnished and installed. District \'III, Route

19, Section B. Drury Electric Company, San Ber-

nardino. $16,753; C. D. Draucker Inc., Los An-

geles, $16,987; Fischbach and Moore Incorporated,

Los Angeles, $17,358. Contract awarded to Paul R.

Gardner, Ontario, $14,203,30.

SAN BERNARDINO COUNTY—For tree re-

moval between Beryle Avenue and Ramona .Avenue

near Alta Loma. District VIII, Route 190. Section

A. Hubbs Equipment Company, Colton, $972;

James A. Gorman, Jr., San Bernardino, $3,636.

Contract awarded to California Tree Sen'ice Inc.,

Los Angeles, $878.40.

SAN DIEGO COUNTY—Between one inile

south and 0.7 mile north of Balboa Avenue, high-

way lighting systems to be furnished and installed.

District .\I, Route 2, Section S,D. Chula Vista

Electric Company, Chula Vista, $17,860; Ets-

Hokin & Galvan, San Diego, 518.894; California

Electric Works, San Diego, $20,944; Drury Elec-

tric Company, San Bernardino, $30,098. Contract

awarded to Pacific Electric, San Diego, 515,883.08.

S.ANT.A B.ARBARA COUNTY—Between one-

tenth mile east of Carpinteria Creek and Seveiith

Street Overcrossing, about 1.4 miles of roadside

area to be prepared and planted. District V, Route

2, Section H. Diablo View Garden, Antioch, 514,-

385; James E. Boothe, Compton, 515,030; K. E. C.

Company, Inc., Long Beach, $15,261.79; Stephen

L. Vistica, San Mateo, $15,447; Huettig. Schromm
and Bennett Inc., Palo Alto, 516,524; Rudolf Wat-

son, San Mateo, $19,242: Castro & Fisher, Glen-

dale, $20,560; Jannoch Nurseries, Altadena. $21,-

420; Professional Landscaping Service, Redondo

Beach, $24,602. Contract awarded to Justice Dunn
Company, Oakland, $13,246.

SANTA BARBARA COUNTY—About 1.5 miles

north of the City of Lompoc on the Santa YnC7,

River; steel tetrahedron bank protection to be con-

structed. District V, Route 56, Section C. Ilermreck

and Easier, Contractors, Santa Maria, $13,390; R.

R. Hensler, Sun Valley, $15,510; Stanley H. Koller

Construction, Crockett, $15,682; D. D. Galbraith

and Robert F. Batty, Limipoc, $15,778.08; .Albert

S. Pratt, Jr., Pasadena, 516,630; Charles II. Major,

Ojai, 516,792. Contract awarded to Vic Martin,

Pasadena, 510,326.

SANTA CRUZ COUNTY—Portions between 6.2

miles east and 8.5 miles east of Watsonville, about

0.8 mile in net length, to be graded and surfaced

with plant mixed surfacing on untreated rock base.

District IV. Route 67, Section A. Leo F. Piazza

I'.ning Companv, San Jose, $124,903.38; Edward
Kcelile. San Jose, $130,439; Joseph McF.ldden &

Son Inc., Palo Alto, $133,664.07; Fredrickson

Bros., Emcry\ille, 5135,931.25; Ilermreck & Easter

Conlr.ictors, Santa Maria, $137,711.25; Close Build

ing Supply Inc., Hayward, 5141,037.70; Bickmore-

Harper Inc, and Contracting Equipment Rentals

Service, Santa Maria, 5142,884; McGuirc and lies

ter, Oakland, $143,967.70; George C. Renz Con-

struction Company, Inc., Gilroy, $144,834.10;

Transocean Engineering Corporation, Hayward,

$147,677,35; S. A. E. Company, Redwood City,

$162,221.75. Contract awarded to Granite Con-

struction Company, Watsonville, $123,613.25.

SONOMA, CONTRA COSTA and ALAMEDA
COUNTIES—At various locations, asphalt subseaj

ing to be performed. District r\'. Route 1, 75,10,.

W. v. Wright Construction Company, Dallas Texas.

$45,660; Vict Martin, Pasadena, $46,650; J. Henry

Harris, Berkeley, $49,5 50; E. S. and N. S. Johnson.

Fullerton, $49,550; James M. Pope, Long Beach.

558,000; McGuire & Hester, Oakland, 561,500.

Contract awarded to I. J. Ely Company, Larkspur.

$45,550.

TEHAM.A COUNTY—Trimming trees on State

Highway between Los Molinos and Mill Race

Creek, District II, Route 3, Section D. Leonards

Tree Service, North Sacramento. 53.200; Davex

Tree Surgery Companv, Ltd., San Francisco, 56,370;

Archie Draper, Red Bluff, 516,440. Contract

awarded to Joseph M. Oakley Tree Service, Sacr.i

mento, 52,684.

VENTUR.A COUNTY—Between 0.1 mile east of

Lord Creek and Route 155 in Fillmore, about 2.4

miles in length, to be graded and surfaced with

plant mixed surfacing on selected material, and

construct two bridges. District VII, Route 79, Sec-

tion B. George W. Peterson, and Jack W. Baker.

Los Angeles, $742,883.50; Tumblin Company, Ba

kersfield, $765,261; Clyde W. Wood & Sons, Inc..

North HolI>^vood, $778,596.50; Griffith Company.

Los Angeles, $786,850.40; Gordon H. Ball and San

Ramon Valley Land Company, Berkeley, $794.

061.68; L. A. and R. S. Crow, El Monte, $794,_16_2;

Granite Construction Company, Watsonville, $79/.-

328; Basich Brothers Construction Company, R. L.

Basich, N. S. Basich and O. B. Peterson, South San

Gabriel, $806,817.20; Norman I. Fadel. Inc., North

Hollywood, $807,235.60; J. E. Haddock, Ltd.. Pas

adena, $816,612,45; W. F. Maxwell and Hermreck

& Easter, Los Angeles, $817,197.50; J. A. Payto:i.

Riverside, $819,337.10; F. W. Case Corporation an I

Case-Stafford, Inc., Newhall, $831,392.50; Byerts

and Sons and George K. Tliatcher, Los .\ngcles.

$847,334.25; Webb & White, Los Angeles, $85 3.-

104; L. C. Anderson Company, S,an Diego, $860,-

637; Sharp and Fellows Contracting Company. Los

.Angeles. $901,450.90; Matich Brothers and Matich

Brothers Paving Company, Colton, 5918.926.50.

Contract awarded to R. R. Hensler, Sun Vallx

$654,413.15.

A'OLO COUNTY—On West Sacramento Free-

way, between Yolo C:auseway and Tower Bridge,

highway lighting and illuminated sign systems to

be furnished and installed. District 111. Route 6.

Section C. Sacramento Electric Works, Sacramento,

$57,485; Collins Electrical Company, Inc., Stock-

ton, $58,531; R. Goold and Son, Stockton, $60,193;

Hall Sloat Electric Company, Inc.. Oakland, 562,-

896; Grason Electric Company, Sacramento, $63.-

389; Karl F. Stolting. Santa Rosa, $65,200: Under-

ground Electric Co istruction Company, Oakland.

$68,300; Luppen & Ilawley Inc.. Sacramento.

$69,837; Ets-llokin and (Jalvan, Oakland, $70,844:

Foothill Electric Corporation. Oakland, 571,111;

Ed Pierce Electric Cimipany. Inc., X'allcjo, $73,552;

L. H. Leonardi Electric Construction Company, San

Rafael, $77,182; Reliable Elevator Works, S.icra-

mcnto, $80,129. Contrtict awarded to Howard Elec-

tric Company, Gilroy, $54,981.

BLIND PASSING

It is foolisli to pass on n curve, the

crest of a liill or any other place

where tlie view of on-coming traffic

inav be obscured. Yet evcr>- year,

thousands of motorists try it. A few-

make it; man\- do not. Be sure \our

sight distance is ample and unob-

stnicted before driving around a ve-

liicle aiiead of you.

California Highways



Salinas Freeway
Continued from page 38 . , .

liuiliiing the Structures. The ;ivcr;igc

subsidence at Market Street was about

1.6 teer anii alK>ut one toot at John
Street.

Construction of the tliird unit trt)ni

Hartnell Road to Alarket Street, pro-

viding for tlie remaining grailing and

pa\ ing \\ ith [lorrland cement concrete

and plant-mixed siioulders and ramps,

and reinforced concrete overcrossings

at Spence Undcrpa.ss, Sandhorn Road
and Joim Street, w as awarded to Gor-
don II. Hail, San Ramon \"alle\- Land
Company and John Dclphia of Berke-

ie\ . it is anticipated that this con-

tract w ill be completed early in 19.^5.

If) complete the project between
I lartncll Road and Alain Street, the

fourth unit, construction of the rein-

forced concrete overcrossing at Bar-

din Road, will be advertised this

summer.

The major items of work on this

project consist of 1,300,000 yards of

e.\ca\ation. 36,500,000 station yards of

overhaul, 290,000 tons of imported
subhasc and base material, 38,000

yards of Class "B" portland cement
concrete pavement, 12,300 cubic yards

of Class "A" concrete structures, 30,-

000 tons of plant-mixed surfacing.

The total cost of the freewa\' from
Hartnell Road to Main Street m ill be

approximately $5,000,000.

James S. Sturgeon is the Resident

Engineer and the Bridge Department
representatives are Gu\- Alancarti and
A. K. Hoerchner.

GEORGE FARNSWORTH

Continued from page 60 . . .

gon, as well as in California. His first

job with the State Division of High-
\\a\ s in California was as assistant res-

ident engineer in 1922 on one of the
first construction contracts on the

Coast Highwa\- north of Santa Alon-
ica through the Alalibu Ranch. After
handling many large construction

projects at various locations through-
out the district as resident engineer,

George became a member of the dis-

and Public Works

One of many attractive spots on US 101 is tfie opproacfi to the new Gaviota Tunnel in Santa Barbara

County. Tfiis photo is looking north toward the tunnel entrance.

trict office engineering staff in 1947.

Since that time, as demands became
more and more pressing he has very

successfully organized the functions of

his department for greater efficicnc\-

and eiTecti\eness.

Now that he has retired, George ex-

pects to devote more time to his spe-

cial hobbies of gardening and photog-

raph\-. Knowing that there might be

certain deficiencies in his photo-

graphic equipment that he might like

to fill, his associates presented him
w ith a check, the proceeds of which
he will use for this purpose. He w^as

also presented with an appropriately

worded scroll to commemorate his

years of service ^\•ith the State Divi-

sion of Highwaws, which ^\•as signed

by his associates \\ ho all sincerely w ish

for him a full measure of success and
happiness in the years to come.
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Richmond-San Rafael Oceanside Freeway
Continued from page 33 . . .

The triangular construction towers

illustrated in Step 4 are used to set

the first 9-foot reinforced concrete

cylindrical shell, to brace flic remain-

ing shells during construction and to

support the tremic pipes during the

placing of the concrete inside the

shells.

Survey Control Towers

Essential to the \\ ork w as the fabri-

cation and installation of survey con-

trol towers; the rebuilding of a clam-

shell dredge for dccp-watcr dredging

operations; the design and construction

of two large floating pile drivers, the

Pacific Giant and the Pacific Titan;

a floating concrete batching and mix-

ing plant, the Pacific Alixniastcr; and

the floating derrick, the Pacific Atlas,

capable of 160-ton lifts. In addition,

the contractor's precasting \ard in

Petaluma was modified for the hea\v

precast bell units; the Gilniore >ard

was developed for splicing H-pilcs;

and arrangements made for the fabri-

cation of the four bell pier steel shell

sections at the Basalt Rock Company
plant near Napa.

The various methods of construct-

ing the 79 piers for the Richmond-

San Rafael Bridge were determined

onl\- after a careful study was made
of the cost of pier types in relation

to span lengths. Some 1 1 difi'crent

types were designed and their cost

estimated for the 100-foot girder

spans, 13 t\pes for the 289-foot spans,

and nine types for the large canti-

lever spans. For the physical condi-

tions existing at the site the bell-

bottom pier construction proved, in

most cases, much more economical

than the other types of piers which

were studied.

BUREN THORLEIFSON

Continued from page 58 . . .

Board, transferring to Division of

Housing in 1942, and five years later

to the Division of Architecture.

Altogether during Thorleifson's
years with the Division of Architec-

ture he has been responsible for the

supervision of construction in the field

in excess of $11,240,000.
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have occurred within the city

limits, compared with 210 during

the same period last year. This is

a 58 percent reduction of auto

accidents, Haver pointed out.

Although figures have not been

compiled for February, data

shows that 32 accidents occurred

last November and December
compared with 71 and 73 during

those months in 1952, while 21

accidents were reported in Jan-

uary of this year compared w ith

66 during January of 1953.

Engineers of the Division of High-

ways point out that the marked reduc-

tion in accidents since the opening of

the freewa\' is all the more dramatic

because the "after" period included

the Christmas and New Year holiday

weekends when accident hazards are

usually increased.

They attribute the marked reduc-

tion in the number as w ell as the se-

verit\' of accidents throughout the

whole City of Oceanside and vicinit\-

area not onl\' to the freewa}', which

is designed to minimize intersection

conflicts, but also to the removal of

through traffic from tiie cit>' streets,

leavinij the latter less congested.

ALEXANDER N. LUND

RICHARD A. TREMPER

Continued from page 56 . . .

in the wa\" of his personal desires

and will consent to his transfer to

your district."

The district will greath' miss the

valuable counsel that the \ounger

members were able to obtain from

"Trenip" and will look forward to

continued acquaintance with him

through the coming year. "Tremp,"

as he will be remembered b\- all, will

always be missed in the district. It is

hoped that he will find complete en-

jovment in his retirement and ha\ e

time to pursue certain beneficial hob-

bies that he prefers, iia\ing recently

adopted photograph\' and growing

orchids.

Continued from page 56 . . .

of highway twice more when the

restless .Merced River went on ram-

pages.

After transferring to Districts I

and II and attaining his Associate

Highway I'.ngineer's rating, Al finally

arrived in District X in September of

1933, where he stayed until retire-

ment, with the exception of a short

break of two \ears spent as .\ssistant

District Construction Engineer in Dis-

trict \\

Al's experience in the .Merced and
Feather Ri\er Canyons earmarked him
as a heavy grading expert, so it was
only natural that he was given the

American Canyon project in Solano

County which was the district's most
ami)itious project up to that time.

In February, 1950, Al won his pro-

motion to Senior Highway Engineer

and i)ecame District Construction En-
gineer, which position he held until

his retirement.

Serving under four district engi-

neers, R. E. Pierce, P. O. Harding,

Chas. E. Waite and J. G. iMeyer,

District X is dotted with highwa^s
constructed under the supervision of

Al I.und, their general excellence still

bearing testinion\- to his skill and

resourcefulness.

An untiring worker and a matchless

instructor, Al will be missed b\- the

entire Construction Department. \\'e

all wish him the best of everything

in his retirement.

EARL S. WISE

Continued from page 60 . . .

IIa\ ing considerable interest in the

organization tor which he worked
and also for fraternal organizations,

Earl took a very active part in both

During 1941 he served as president

of Chapter 10 of the California State

EmploN ees' .Association. In his fra-

ternal work he served as master of

the San Luis Obispo .Masonic Blue

Lodge and also as High Priest nf

local Ciiapter of Ro\al Arch iMasons.

I'arl is now looking forward to

being at home at 346 Buchon Street

in San Luis Obispo and e\cntuall\'

assuming the duties of a grandfather.
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^dpid Progress on By W. L. FAHEY

District Engineer, District VII

Multimillion-dollar

Project Reviewed

^iNcr. the last issue of Cali'foniia

Hi\;bivays iiiid Public Works went to

Dress, two construction events have

occurred on tlie Harbor Krce\\'a>' that

ire of considerable importance to the

raveling public in the Los Angeles

nctropolitan area. On March 23, 1954,

he J. E. Haddock, Ltd., construction

contract for grading and paving the

Harbor Freeway from Third Street to

OK mpic Boulevard was completed

and opened to traffic. On May 14,

1954, the northerly half of the Oberg

Bros, contract was completed and

opened to public traffic from Olympic

Boulevard to Washington Boulevard.

Public traffic utilizing the Harbor

Freeway now has the full use of the

2.2 miles of completed freeway south-

erl\- from the four-level structure.

Under the Oberg Bros, contract,

construction is now in progress from

\\'ashington Boulevard southerly to

Flower Street near the intersection

with 2 3d Street. This construction is

anticipated to be completed in No-
vember, 1954. Also under construction

is the new J. E. Haddock, Ltd., con-

tract betA\'een 2 3d Street and 42

d

Street, 1.4 miles, scheduled for com-

pletion in November, 1955. This con-

tract includes not only the grading

and paving for an eight-lane freeway,

but also the construction of grade sep-

aration bridges at Flower Street,

Adams Boulevard, 28th Street, 29th

Street, 30th Street, Jefferson Boule-

vard, Exposition Boulevard, 37th

Street. 39th Street and Santa Barbara

Avenue.

One of Largest Contracts

This is one of the largest freeway

contracts that has been awarded in

District ML having a total contract

allotment of $3,325,584.05. On this

contract bids were opened on March

25, 1954, and the contract was ap-

Harbor Freeway

W. L. FAHEY

proved on April 20th. Notwithstand-

ing this, the contractor, being anxious

to get off to a good start, actually

started his construction operations on

April 12th. The first item of work

which the contractor has undertaken

is to construct the detour for Flower

Street traffic around the site for the

overcrossing bridge to carry Flower

Street over the freeway. This flying

start which the contractor has ob-

tained should assure completion of this

section of the Harbor Freeway on

schedule, or ahead of schedule.

Additional construction activity can

be expected within 30 days on the

south end of the Harbor Freeway be-

tween Battery Street and 0.2 mile

north of Pacific Coast Highway

(State Highway Route 60), with the

announcement that bids will be re-

ceived in the District VII office of the

State Division of Highways at 120

South Spring Street in Los Angeles

on June 10, 1954. This section of free-

way is 2.8 miles in length and is to he

financed from an item of $4,650,000 in

the 1954-55 Fiscal Year budget. This

construction calls for a number of

grade separation bridges at intersect-

ing streets and railroads. The bridge

structures and the grading are for a

six'-lane freeway.

Six-lone Freeway

Designs on the Harbor Freeway are

on the basis of providing a six-lane

freeway from the southerly terminus

at Battery Street to the future Sepul-

veda Freeway interchange near 190th

Street. From 190th Street northerly

the design provides for an eight-lane

freeway to the northerly terminus at

the four-level traffic interchange

structure.

Freeway construction through de-

veloped metropolitan areas, as is the

case with the Harbor Freeway, re-

quires a considerable amount of re-

construction on the part of existing

public utility companies. The State

has had excellent cooperation from

the Pacific Telephone and Telegraph

Company, the Los Angeles City De-

partment of Water and Power, the

various railroad lines, and other utility

companies.

In the case of the Pacific Telephone

and Telegraph Company, many toll

cables and trunk lines have had to be

moved and reconstructed to clear

freewav construction. In some cases

double moving is necessary; first, with

installation on detours, and later on,

within the permanent construction.

The Los Angeles City Department of

Water and Power has been required

to move large water mains and under-

ground and overhead power lines. The
Pacific Electric Railway did consider-

able adjusting of its high power trans-



looking southwesterly showing Harbor Freeway location close to Flower Street and Fiyueroa Street. Cleared right of way is in evidence foreground and center

left. Los Angeles Memorial Coliseum in Exposition Park is shown center right.

mission lines at the Second Street

Undercrossing ^\•ith the Harbor Free-

way.
Public Utilities Problem

An excellent example of the recon-

struction required of public utilities

located in a city street crossing the

Harbor Freeway may be had by ex-

amining the situation at the Seventh
Street Overcrossing Bridge. During
the construction of this bridge it was
necessary to carry the heavy Seventh

Street traffic over a temporary detour

in order that the bridge might be con-

structed in the old street area. It was
necessary to relocate temporarily all

public utilities in the detour area. This

included the Los Angeles Transit

Lines' trolley system and tracks, the

Pacific Telephone and Telegraph

Company's conduit and cables, Cit\'

of Los Angeles Water Department's

30-inch \\ ater main, Cit\' of Los An-
geles Po\\ er Department's distribution

system, and \Vestern LTnion Tele-

graph Compan\'s conduit and cable.

All of these moves were accomplished

prior to the beginning of construction,

with the exception of the Los Angeles

Transit Lines, \\ hich mo\c had to he

accomplished during the construction

of the detour in order to keep traffic

moving at a normal rate on Seventh

Street.

In order for the Pacific Telephone
& Telegraph Companx to plan and ac-

complish its temporary relocation, ir

was necessary to serve it with legal

notification to move 18 months prior

to the beginning of actual construc-

tion of the bridge. During construc-

tion of the bridge and just prior to the

deck construction, all utilities, \\ ith
j

the exception of tiie Los Angeles

Transit Lines, installed their new facili-

ties in the new bridge structure. The

cost to the State for the relocation of

various utilities at this one crossing ni

California Highways



he frcc\\;i\' \\ as ;ippro\imatcl\' 1200,-

looo.

Cost of Utility Relocation

Tlic rcl;iri\c cost of rlic relocation

of public utilities mailc necessary b\

freeway construction decreases per

mile as the construction moves out-

wan! from the central business area of

the cit\'. Between the four-level

structure and 01\'inpic Boulevard the

cost per mile to the State for utility

relocation was approximately S313,-

000. For the next three miles the av-

erage cost per mile is approximately

5160,000. The total cost to the State

of the relocation of all public utilities

along the Harbor Frecwa\- from the

four-level structure south to Batter\'

Street, a distance of 22.8 miles, is esti-

mated to be $2,300,000.

Adjustments luue been necessary to

existing railroail facilities in the case

of the Atchison, Topeka and Santa

l'"c Railroad and the Pacific Electric

Railwa>' in order to work out grade

separations wirii the frecwaw Nego-
tiations between State and utilit\^

companies have been made well in ad-

vance of construction, and, due to the

wholehearted cooperation had from
the utilities, no serious dela\s have

been occasioned in freew a>' develop-

ment.
Freeway 22 Miles Long

The Harbor Freeway, considered

as a whole, is 22.8 miles in length ex-

tending from Battery Street in the San

Pedro area to the four-level trafific in-

terchange structure near the Los An-
eeles Civic Center. The Harbor Free-

way comes in on the second level of

this structure and becomes the Ar-

royo Scco Freeway extending north-

erly to Pasadena. The fourth, or top,

le\el of this traffic interchange system

carries the Hollywood Frecwa\', and

the first and third levels carry inter-

change roadways. The design of the

four-level traffic interchange structure

that cost 11,500,000 was worked out

as the most practical antl least costly

solution to the very complicated traf-

fic interchange problem that was rec-

ognized to exist at this location. The
State Division of Highways initiated

the design and carried out the con-

struction of this four-level grade sep-

aration structure that is the first of its

kind to be built anywhere. This sys-

tem provides for traffic flow in all

Evening peak hour traffic on the Harbor Freeway, with ihe Fifth Street Overcrossing in #he foregrounJ, the Fifth Street southbound on-ramp in the center and the

northbound on-ramp carrying traffic in the direction of the four-level structure

and Public Works



Looicrng southerly along routing of Harbor Freeway with Los Angeles Harbor and Pacific Oceon in back-

ground. Los Angeles County Sanitation Plant appears cenfer right inside loop of freeway /oca/ion.

directions so tliar motorists can change

from one freeway to another with ht-

tle inconvenience and loss of time.

Freewa/ Location

From the four-level structure the

Harbor Freeway location skirts along

the westerly edge of the Los Angeles

business area in rather close proximity

to Figucroa Street, existing State High-
way Route 165, that the Harbor I'ree-

way will eventually replace as a state

highway route. The freeway location

crosses from the west side of Figucroa

Street to the east side of this traffic

artery at 23d Street. At this location

a very complicated bridge structure

passes tlie Harbor Freeway under
l'"igucroa Street and 2 3d Street. South-

erly- the freeway location passes under
Flower Street and West .\dams Boule-

vard and also under 28th, 29tii and
30tii Streets. The frce\\a\' location

passes over Jefferson Boulevard a

short distance easterly of Flower
Street providing ample clearance with

Los .\ngclcs Exposition Park and the

01\'mpic Coliseum. 1 he frccwa\- loca-

tion lies approximatel\- halfway be-

tween Figueroa Street and Broad\\a\-

from Santa Barbara .\venue southerly

to 124th Street where the freeway

then swings westerh' of Figueroa

Street and extends southerlv approxi-

mately equidistant between Figueroa i

Street and \^ermont Avenue.

Intersects Sepulveda

The Harbor Freeway location in- i

tcrsccts the future Sepulveda Freewa\-

location close to 190th Street where a

special traffic interchange facility is

now in process of design. The location

from this intersection with the Sepul-

\eda Freeway southerly has been ver\

carefully worked out to keep inter-

ference with oil wells and oil refinery

operations to a minimum. Approach-
ing the harbor area the freeway loca-

tion, still I>'ing westerly of Figueroa

Street and westerly of Wilmington-
San Pedro Road, skirts to the east of

the Union Oil Refinery. The south-

erly terminus of the freeway is at Bat-

tery Street and GafFey Street in the

San Pedro area near the west basin of

Los Angeles harbor.

The pressing need for a new high-

way arterial between Los Angeles

central business district and Los An-
geles Harbor, to supplement the ex-

isting congested city streets and

county roads, was quite generally rec-

ognized even some 15 years ago. It is

indeed difficult to give credit wiiere

credit is due for the inception of the

freeway idea and development of the

Harbor Freeway. To list by name, all

of tiie civic-minded individuals ^\'ho

have had an important part in the de-

velopment of the Harbor Freeway,

would be an impossible task because

so many of the important contribu-

tions of some individuals would be

certain to go unnoted. The same can

likewise be said of any attempt to

mention all of the various organiza-

tions ^\•hich had an important part in

developing the Harbor Freeway.

Early Reports

Turning to the early reports that

were first published that served to

focus public attention on the great

traffic need for the Harbor Freeway
was the publication by the Engineer-

ing Department of the Automobile

Club of Southern California, dated

April 16, 1937, entitled, "Traffic Sur-

vey Los .\ngcles Metropolitan Area."

In this report a routing is shown for

a new "motorwa>'" between down-
town Los Angeles and the harbor area

that roughly approximates the routing

California Highways



now adopted for the Harbor Freeway.

Later under date of December 7, 1939,

a more comprehensive report was

made by the City of I.os Angeles

Transportation Engineering Board,

the Citizens Transportation Survey

Committee, and the U. S. AVorks

Progress Administration, in \\ hicii a

proposed new high\\a\" arterial be-

t^veen the Los Angeles downtown
area and Los Angeles Harbor was

treated in three sections and called,

"^^'est Bypass," "Inglewood Park-

way," and "Harbor Parkway." The
combination of these three sections of

proposed highway arterials in general

follow quite closel\' to the Harbor
Freewa\' as later adopted by the State

Highway Commission and now under

construction. In this report credit is

given to other cooperating agencies as

follows: Los Angeles Traffic Associa-

tion, Central Business District Associa-

tion, Los Angeles County Regional

Planning Commission, and the Auto-

mobile Club of Southern California.

The Regional Planning Commission

of Los Angeles County has played an

important part in the development of

the freeways in this area. A freeway

location between the Los Angeles

central business district and the harbor

area is noted in the Regional Planning

Commission's publication dated 1943,

entitled, "Freeways for the Region."

The County Planning Commission,

through its control of subdivisions, has

been instrumental in protecting future

freeway routes from encroachment by
proposed subdivisions and by housing

projects that would otherwise have

greatly increased the later cost of

right-of-way acquisition.

Cooperating Agencies

Another important publication

which gave further support to the

Harbor Freeway development was the

report by the Los Angeles Metropoli-

tan Park-Avay Engineering Committee

dated .March 30, 1946, entitled, "Inter-

regional, Regional, Metropolitan Park-

ways." This report gave valuable in-

formation to the Joint Fact-Finding

Committee on Highways, Streets and

Bridges of the Califoryiia Legislature.

This report Hsted as cooperating agen-

cies the following: County of Los An-
geles, Cities of Los Angeles County,

looking northerly along Harbor Freeway roufe, showing Los Angeles downtown area background right,

Los Angeles County Sanitation Plant shown center left

Automobile Club of Southern Cali-

fornia, Los Angeles Traffic Associa-

tion, California State Chamber of

Commerce, Los Angeles Chamber of

Commerce, Central Business District

Association, and the Downtown Busi-

ness Men's Association.

The recommendations in this report

and the facts and statistics printed

therein were of great value to the

California Legislature in its delibera-

tions prior to the adoption of the

Collier-Burns Highway Act of 1947,

the passage of which greatly increased

state highway funds available for free-

wav construction.

The bridges on the Harbor Free-

way have been and are being designed

by the Bridge Department of the

State Division of Highways. The
roadwav plans for the freeway are

developed in the District VII office in

Los Angeles.

Locating Surveys

In making the location surveys for

the Harbor Freeway, various methods

were followed. Throughout the proj-

ect all the available maps and existing

survey information on intersecting

and nearby city streets and county

roads were obtained. The centerline

survev was tied into the California

and Public Works



Aeriol view of Harbor Freeway, looking northerly from Nintf^ Street, as it posses Statler Hotel, center right

Grid System that is in general use by
Los Angeles County, Los Angeles
City and other agencies. Direct loca-

tion metiiods were followed in carr\ -

ing our sur\e\s for the major portions

of the project but in the case of the

eight-mile length through the Gardena
area, advantage was taken of aerial

survey maps in determining and com-
puting alignment. The aerial surve\-

mosaic maps were on a scale of 1 inch
to 50 feet.

In the development of the portion
of the plans for the Harbor I'rccwa\-

within the City of Los Angeles areas

the State has the cooperation of the

Los Angeles City Bureau of Engineer-
ing. Detailed plans are developed b\

the Los Angeles Cit>' Bureau of Engi-

neering for reconstruction of those

existing facilities on city streets such

as sanitar\' sewers, storm drains, light-

ing systems, and traffic signal in-

stallations where changes are made
necessary by reason of freeway con-

struction. In the establishment of a

freewa>' through developed portions

of a cit\' the interference with existing

facilities that is necessitated 1)\- tiu-

freeua>- construction is much more
widespread than is generally realized.

Sometimes reconstruction of sanitar\

sewers and storm drains has to be cai-

ried out man\' blocks distant from the

freeway because of changes made nec-

essary in the grade lines, particularlx-

when the frcewa\' is depressed below

the "rround surface.

For portions of the Harbor Free-

\\a\- in county areas the State Division

of High\\a\s had the benefit of co-

operation from the Los Angeles
County Road Department and the Los
Angeles County Storm Drain Depart-

ment. AA'ithout the wholehearted co-

operation of these other governmental
agencies the progress of construction

on the Harbor Freeway would not be

so far along as it is toda\-.

Design of Freeway

In the design of the Harbor Free
wa\-, its extensive utilization by mass
transportation busses is anticipated and
is being provided for. The free\\a\

will have bus turnout roadways at

Seventh Street, between Pico Boule-
vard and Venice Boulevard, at Jcffer-'

son Boulevard and at Santa Barbara

Avenue. Full provisions will be made
at these locations for passenger load-'

ing and unloading facilities and stair-

wa\"s so that passengers can transfer

between the busses operating on free-

ways and those operating on existing

surface streets.

It has been ruled that state highway
funds cannot legally be used for right-

of-wa\' acquisition and construction

to provide bus transfer facilities. The
City of Los Angeles has agreed to

contribute sufficient city funds to re-

imburse the State for the construction

of bus passenger loading and unload-

ing facilities on the Harbor Freewaw
Planning and design work on the

freeway started about 12 \ears ago

when plans were being developed for

the four-level traffic interchange struc-

ture at the northerly terminus of this

frcex\ay. The last freeway agreement

contract with Los Angeles City and

Los Angeles County was executed on
August 11, 1950. Since then engineers

in the tlrafting room crews of District

\^1I have worked steadily on plans for

the entire 22.8 miles of the freewa\"

so that a schedule of contract ad\er-

tising could be w orkcd out that would
utilize construction funds as the_\' were

budgeted by the State Highway Com-
mission.

Economical Routing

The determination of the most
economical routing for the Harbor
Freewas' through built-up and highl\'

developed sections of Los Angeles

City has presented many problems.

California Highways



In sonic cases the selection of the

alignment made neccssar\ the demoli-

tion of churches and sciiools. in othei-

cases, tiie alignment was adiusted to

miss large costl\- installations such as

the Nurses Home of the Methodist

Hospital where extensive retaining

wall construction was necessary. F.ven

with all the adjustments it was pos-

sible to make in the location of the

Harbor Freewa), the removal of

man\- costl\ structures was necessary.

Three churches in the path of the

freeway have had to be demolished

since they were too large to he moxed
economicall\' by the usual housemox

-

ing methods. To clear the Ortho-

paedic Hospital on the east side of

Flower Street it was necessar\- to shift

the Flower Street-Adams Boule\ard

intersection to the west in order to

eliminate a city street intersection oc-

curring on the bridges for these two

streets. This shift created an unusual

condition in which, for economy of

cost, the Adams Boulevard west abut-

ment and Flower Street south abut-

ment are joined together. At this lo-

cation, in order to carry the heavy

traffic on each street, it was neccssar\-

to work out a system of detours that

would inconvenience public traffic as

little as possible.

Throughout the entire length of

project ever}' effort has been made to

locate the alignment and design the

various sytems for traffic interchanges

at important cross arteries to keep

construction costs and right-of-way

costs to a minimum. Wherever pos-

sible, damage to expensive installations

has been avoided. The design has been

carefulh' worked out passing throu<jh

oil field areas so that construction

would clear higiih' productive oil

wells.

Design Problems

Design problems were also pre-

sented where the freeway had to be

located in close proximity to ver\' ex-

pensive oil refineries. In the case of the

Shell Oil Refinery between Del Amo
Boulevard and 190th Street the loca-

tion chosen clears this plant in its en-

tirety. At the southerly end of this

project, between Anaheim Street and

Battery Street, the location skirts

around the easterly edge of the Union
Oil Company Refiners" and the West-
ern Oil Terminal Company. The de-

Looting southerly along route of Harbor Freeway, showing Los Angeles Harbor in background, left, and

Pahs Verdes Hills background, right. The curving location of the Harbor Freeway that was necessary in

order to miss highly productive oil wells is shown.

sign of the freewa\- at this location has

l)ccn worked out to keep interference

with these oil refinery installations to

a minimum. The reconstruction of

these oil refinery facilities consists of

relocation of pipelines leading to the

loading docks in the west basin of Los

Angeles Harbor and alterations to

some buildings in the distribution

plant.

The Harbor Freeway makes inter-

section with three other freeways:

the Hollywood Freeway at the north

end w hich is now completed and in

operation, the 01\mpic Freeway for

w hich designs are about to be started,

the Sepulveda Freew a\- for w hich de-

signs are now in process, \\'orking to-

ward right-of-wa\- acquisition nego-

tiations in this area.

A railroad grade separation struc-

ture is now under construction for the

Sf)Uthern Pacific Railroad branch line

on Exposition Boulevard. Designs are

now in progress for the railroad grade

separation structure needed for the

Atchison, Topeka and Santa Fe Rail-

way on Slauson Avenue. Preliminary

studies are under way for the railroad

grade separation structure required on

the Pacific Electric Railway line just

southerly of Imperial Highway and

and Public Works



looking norlhweHerly, Santa Monica mountains in background, showing Harbor Freeway in c/ose proximily to Figueroa Street. The United States Covernmenl
refinery leased lo the Shell Oil Company is shown center left.
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Looting northerly along route of Harbor Freeway showing Los Angeles downtown area, background, right. This portion of alignment was

carefully located to clear oil production tacilities.

and Public Works



UPPER LEFJ—Looking east on Slauson Avenue in vicinity of future route of Harbor Freeway. UPPER RIGHT— Looking southerly from under on-romp bridge for
southbound traffic from Fifth Sfreef. CENTER—Looking southerly with Statler Ho'el in background. LOWER—Looking south along freeway, showing heavy north-

bound traffic passing under Fourth Street overcrossing.
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UPPER tEFT—tooting southerly, showing off-romp *o Sixth Street. UPPER RIGHT—Look'mg southerly, showing Fourth Street bridges in center; Jonathan Club

building, center, background. LOWER LEFT—Looking northerly from under ofl-ramp to Sixth Street. LOWER RIGHT—Looking northerly, showing structural de-

tails of Sixth Street Underpass.

for the Pacific Electric Railw ;!>' tracks

at 149th Street south of Rosecrans

Avenue. Preliminar\- studies are also

under \\a\' for the Atchison, Topeka
and Santa Fe branch line southerl\ of

the Sepuhcda Freeway.

Is Full Freeway

The designing of the Harbor Free-

way throughout its entire length is

on the basis of an eight-lane freeway

from the four-level traffic interchan<Te

structure to the future location of Se-

pulveda Free\\a>' near 190th Street.

From the Sepulveda Freeway south-

erly to Battery Street in the harbor

district the freeway is designed for six-

lanes although the initial construction

on this southerly end will be for a

four-lane freeway. Throughout the

entire length the freeway is a full free-

wa\- in every respect with no inter-

sections at grade and all rights of in-

gress and egress for abutting property

taken.

Bridge structures play a very vital

role in the development of the Harbor
Freeway. In some locations the ex-

penditures for bridge structures on a

per mile basis equals or even exceeds

the expenditures for the road facili-

ties, sometimes costing in excess of

$2,000,000 per mile. The bridges thus

far designed and constructed are of

the reinforced box girder type. Foun-

dation conditions have been thor-

oughly investigated in advance for

each structure by foundation drilling.

Test holes at the bridge site are drilled

as much as 80 feet to 100 feet in depth.

On the basis of subsurface investiga-

tions the footing designs are worked

out with bridge structures supported

on steel-H piling and cast-in-place

concrete piling, using both driven

steel shells and drilled holes without

steel shells. In many cases reinforced

concrete spread footings without piles

are satisfactory when foundation con-

ditions are found to be good.

Many Bridge Structures

Many bridge structures on the Har-

bor Freewa\' have been constructed

and Public Works n



UPPER—Looking northerly, showing in foreground
ramp bridge for southbound traffic from Fifth

Street. LOWER— iool<ing westerly, showing con-

struction details of Sixth Street Bridge.

under separate contracts well in ad-

vance of the road work. All bridge

structures between the four-level traf-

fic interchange structure to the north

and Olvmpic Boulevard to the south

were constructed under separate con-
tracts in advance of the road construc-
tion contracts. On the other sections,

road and bridge construction will be
included in the same contracts. All

bridge structures are designed for

American Association of State High-
wax- Officials standard loading 11-20-

S-16, meaning a 20-ton truck followed
b>- a 16-ton trailer.

Satisfactory progress has been and
is being made in the acquisition of

rights of way for the freeway. To
date over 2,000 parcels have been ac-

quired at a total cost of about $38,-

000,000. It is interesting to note that

of this large number of parcels sub-

12 California Highways
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looking northerly along Main Street with Los Angeles downtown area, background, right, location of

Harbor Freeway is in close proximity to Figueroa Street in center left.

and Public Works 13



Looking southerfy along freeway, showing locai'ton half way between Broadway and Figueroa Sfreef

14 California Highways



tooting south along Harbor Freeway. Wilsbire Boulevard Overcrossing in foreground; Seventh Street Overcrossing in center.

stantially all have been acquired by
negotiation. The State has gone to

court in condemnation trial proceed-

ings for the determination of the

money to be paid owners for their

propert)' in only 64 instances. The
fact that it has been necessary to insti-

tute right of eminent domain proceed-

ings in the case of only 3 percent of

parcels being acquired is a good in-

dication that the prices paid b\' the

State to propert\' owners for land and

improvements taken are fair and

equitable.

Cost of Right of Way

In acquiring and clearing right ot

\\ a\ through the downtown business

area in Los Angeles between First

Street and Olympic Boulevard, some
very large buildings housing businesses

and multiple-unit apartments have had

to be demolished. The cost of right-

of-way acquisition in this area totaled

$1 1,000,000. This is the most expensive

right-of-\\ay acquisition yet encoun-
tered on any of the Los Angeles free-

ways. One operation of right-of-way

clearing that attracted considerable

. . . Continued on page 32

CONSTRUCTION CONTRACTS-HARBOR FREEWAY

Description
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Historic Fort Ross Cut

Off by Coast Highway Slide

By R. D. KINSEY, Assistant District Engineer

A MIDI on the Coast Highway,

Sign Route 1, between the communi-

ties of Jenner-b\ -the-Sea and Fort

Ross in Sonoma County, closed the

highway to travel on April 11, 1954.

The slide is located on the Alary A.

C. Charles ranch approximately eight

miles north of Jenner and approxi-

mately four miles south of Fort Ross

and developed within the body of an

old slide that originally moved, ac-

cording to Mrs. diaries, at the time

of the 1906 eartiiquake. The upper

reaches of the slide are approximately

450 feet above the highwa\-.

The closing of the highwa\' !)> tiiis

slide has seriousl\' inconvenienced

highway travel in this location due to

a lack of parallel roads. The Califor-

nia Highway Commission, recognizing

the local importance of this section of

state highway, has allocated $100,000

per year since 1950 to correct the

many substandard sections of the

highwa)'.

It has been possible to detour light

traffic and single truck traffic around

the slide area over county roads, w ith

some increase in over-all distance.

Upon the closing of the highway the

Pacific Gre\'hound canceled its bus

route between San Francisco and Fort

Bragg by way of the Coast Highwaw
The lack of a\ailal)ilit\ of detour

for the heavy trucks and trailers uti-

lized by the lumbering industries for

hauling their mill products from the

number of mills in the vicinity of

Gualala, Plantation and Fort Ro.ss

placed an additional burden on the

mills due to their inabilit\- to store

their products for lack of space. Vov

this reason it is necessary to pnnide
a means for this traffic past the slide

area and a schedule was developed

with the operators by which an open-

ing wouiil be made during the dark

period of the day.

Immediately upon indication that

resloping of the slide area was re-

quired tractor and l)ulldozer etjuip-

ment started operations sloping the

area and are progressing utilizing all

da\light hours in order to have this

higiiway, \\ hich is of important local

use, reopened to traffic as earl\ as pos-

sible.

After the slide operations were in

progress and the area had been

benched approxirnatel\- 150 feet be-

low the top, additional movement oc-

curred southerl\' of the operations at

the time of the recent eartiK]uake at

AVatsonvilie. This is a natural dex'elop-

ment in view of the fact that tiiis slide

area is located on the active San An-
dreas earthquake fault with the re-

sult that it w as necessar\' to remove

the equipment back to the approxi-

mate starting clc\ation and w idcn the

area to be sloped. This ^\•idth of slop-

ing is approximately 200 feet above

the roadway where the work will be

reduced in scope and continuing a

width f)f approximatels" 100 feet to the

roadwaw
The pictures accompanying this

article illustrate the broken terrain

found throughout the length of the

San Andreas fault where man)' slides

have occurred in the past and can he

expected to repeat in the future.

Graphic aerial photo showing extent ol ilide which closed Sign Route I between Jenner and Fort Ross
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UPPER— Aerial photo showing Forf Ross on /eff and Coasf Highway leading to Jenner on right

LOWER—This picture shows rugged terrain between Jenner and Forf Ross

and Public Works
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By R. C. KENNEDY, Secretary, California Highway Commission

IHURSDAY, April 1 5th, the last link of

the Holl\\\ood Freeway was officiall\-

opened. The last section of this world
famous freewa\- is between HolI\--

wood Boulevard and Mulholland
Bridge in Los Angeles County.

Traditional ribbon-cutting ceremo-
nies were held on the inbound lanes

half wa\- between Alulholland Bridge
and Pilgrimage Bridge at 9.30 a.m.

under the sponsorship of the Holh-
wood Chamber of Commerce with
John B. Kingsle\- as general chairman.
Kingsle\- obtained the attendance of
Bob Hope to act as master of cere-

monies for the occasion.

After KingslcN' had introduced lo-

cal celebrities he called on Assistant

State Highway Engineer Paul O.
Harding to introduce the engineers
and contractors who had worked on
the job, after which Frank B. Durkee,
Director of Public AV'orks and Chair-
man f)f the Highway Commission,
w as called on. His remarks were short,

but to the point, regarding the com-
pletion of this job and the trials and
tribulations of building freeways.

And then Kingsley called on Bob
Hope to act as master of ceremonies
for the balance of the program. Nat-
urally, the quips and jokes fell fast

and often. One thing that Hope men-
tioned was that now the freewa\- was
completed he was going to miss the
detours as Seattle was so nice at that

time of the year.

Then came the ribbon cutting.

Helped by Durkee and Kingsley, the
strip of movie film was cut by Hope
and the official caravan drove over
the new freeway. Thousands of mo-
torists had lined up behind the barri-

cades in order to be among the first

over the new road. They followed
the official caravan and continued
downtown.

With the completion of this last

link of the Hollywood P'reeway there
are 24 miles of continuous freeway
from Pioneer Boulevard, in Norwalk,

I

Offiao/ rifabon-cu«.ng group for opening of last link of Hollywood Freeway. LEFT TO RICHT-Spencer
Corlelyou, retired Assistant Slate Highway Engineer; Paul O. Harding, Assistant Slate Highway Engineer-
Frank B. Durkee, Director of Public Works; Wm. Marsh. Assemblyman, and Bob Hope. The two young

men in the foreground are grandsons of fhe Director, Timothy (left) and Tobin Durkee

to \"incland Avenue in the San Fer-
nando Valley that does not have a

grade crossing or a traffic light to
bother the motoring public.

1 he contractors have yet to do
quite a bit of work on gutters, curbs,
catch basins, outer highways and the
connections with on- and off-ranips.

Construction will still be under \\a\-

on the off-ramp connection for in-

bound traffic to Highland Avenue
between Mulholland Bridge and the
Pilgrimage Bridge. AVork is also con-
tinuing on the connection for north-
bound traffic between Highland Ave-

nue and the west frontage road; on
the off-ramp to Cahucnga Boulevard
for inbound traffic; on the on-ramp
and off-ramp for outbound traffic

connecting w ith Cahucnga Boulevard
in the \A'hitlcy Heights area.

The State Division of Highways
has expressed its appreciation to mo-
torists for the manner in w hich the\'

have accepted the 18 stages of detours
that have been necessary to complete
the complicated construction of this

section of frcewav

.

During the past eight > ears the Di-
vision of Highwa\s and various civic

20
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LIMITS OF THE r.nNSTRlJCTION AREA
Oo« Lone Moy Be Cloud During Worhlng Houri

^"•OlfTH

STATE OF CALIFORNIA

DEPARTMENT OF PUBLIC WORKS

DIVISION OF HIGHWAYS

HoLLWVoor Freeway
IN THE CITV OF LOS ANGELES

Limit* 0» CoiHtfuCIiOn

Und«t ConslruciiOn

Ooen 'n 'rodic 4D'il I5,I954

The last link in the Hollywood Freeway. Although not fully completed, the motoring public will now have (he benefit of on uninterrupted highwoy through

Cahuenga Pass. Dotted lines on the map show small portions yet to be constructed.

bodies have worked closely togetlier

in the development of this freeway.

City and county officials and engi-

neers, chambers of commerce and

other interested groups have all done

their part in promoting this gigan-

tic job.

Many Changes in Pass

Many changes have taken place in

Cahuenga Pass, and in the valleys at

both ends during the 44 years since

the old V^entura Boulevard was paved

through the pass. The original pave-

ment, constructed by Los Angeles

Count\' in 1910, was oil macadam.

This old pavement was built to the

best engineering practice of that day

and followed the contour of the land

in order to hold to a fair grade. But

the grades were steep and the curves

were short and sharp.

With the development of the San

Fernando Valley and the phenomenal

growth of Hollywood this original

pavement, which had been the source

of much pride in 1910, became inade-

quate to carry the rapidly increasing

traffic load. The area became a part

of greater Los Angeles and it was

under the engineering department of

the city that the pavement through

Cahuenga Pass was rebuilt to im-

proved standards about 30 years ago.

In 1940 the City of Los Angeles re-

constructed the original road through

the pass between Highland Avenue
and Barham Boulevard. It was then

known as Cahuenga Pass Freeway.

Four lanes in each direction with the

old Pacific Electric tracks in the cen-

ter has now become part of the Holly-

wood Freeway. The limits of the

Hollywood Freeway have been set

from Vineland Avenue, in the San

Fernando Valley, to Spring Street in

downtown Los Angeles.

The total length of the Hollywood
Freeway is 10 miles and the cost has

been 155,000,000.

The first contract on this now com-
pleted freeway was awarded on May
28, 1947. This contract provided for

the construction of L8 miles of free-

way from Barham Boulevard to Vine-

land Avenue. This was a continuation

of the work done in 1940 by the City

of Los Angeles.

Following that original contract

there have been 53 major construction

contracts awarded by the Division of

Highways of the State of California.

The construction costs have been

$28,000,000 and $27,000,000 have been

the acquisition costs of the necessary

rights of way.

ASF FELLOWSHIPS AWARDED
Automotive Safety Foundation Fel-

lowships for graduate stud)' with the

Institute of Transportation and Traf-

fic Engineering, University of Cali-

fornia, during 1954-55 have been

awarded to Robert W. Crommelin, of

San Francisco, and Charles M. Roscoe,

of Eureka. Both men are with the

California Division of Highways.

This will be the third year in which

these ASF Fellowships have been

available. Walter R. Schroeder and

Edgar F. Davis are currently com-

pleting their work under the 1953-54

grants. Schroeder was an assistant

traffic engineer for the City of Day-

ton, Ohio. Davis was a junior engineer

for the Citv of Berkeley.

SENSIBLE DRIVING

Use all your senses when you're

driving. See what's ahead. Listen for

warning signals. Feel trouble, like

faulty steering or bad brakes. Smell

trouble brewing, like raw gas or dan-

gerous fumes. Then develop your

sixth sense—good judgment—and give

full time and attention to your

driving.
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ndustryand Freeways
By JOHN F. KELLY, Headquarters Right of Way Agent

Spectacular Industrial

Growth Adjacent to

Eastshore Freeway

IHE GROWTH of iiuiiistiv in California

during postu ar years lias been equall\'

as plienomenal as the population in-

creases. The primary role being at-

tained by industry in the economy of

the State is the result of a very favor-

able "industrial cliniarc."" That is, the

vital factors needed b\' industry in

order to get a start and be able to

grow, have been present on the Cali-

fornia scene.

The California Division of High-

ways has been working to provide a

network of highways which ^\iii

best serve the increasing population

grow th concurrent with tiie industrial

"boom." In the urban areas, the free-

ivay lias been found to be the answer

to present and future traffic needs.

Considering the fact that tiic greatest

concentrations of California industry

are found in the urban areas, it is es-

sential to know what effect the free-

wa\' has upon such a vital part of our

economy.
AREA OF STUDY

As a "testing ground" to determine

the economic effect of freewa\'s upon
industry, a portion of the Fastshore

Freeway in Alameda County has been

used as a "guinea pig." Freeways are

located in many industrial areas

throughout the State and almost an\'

one of them could have been used for

making this study. However, the 7.5-

mile section of tiie Fastshore Freewa\'

between Fligh Street in Oakland and

Lcweliing Boulevard, east of San I,e-

andro, provided an opportunit\' to

obtain a sufficient number of property

transfers to develop a comprehensive

analwsis of the economic effect of the

freeway upon industry. The section

of the Eastshore Freeway where the

study has been made shall be referreil

to hereafter as the "area of stud\'."

The accompanying map siiows the

freeway and the industrial develop-

ments in this area. The freeway zone
of influence extends a distance of ap-

proximately one-half mile on either

side of the Fastshore Freew'a\-. San

Leandro Boule\ard and rlie propert\'

fronting on that street are excluded

from this zone.

Freeway Planned

In 1941 the route was adopted for

rlie Fastsiiore Freeway in the area of

study. Althougii this action was of

public record, and the local gov-ern-

ing agencies projected future plans for

riicir communities with the proposed
new highwa_\" facilit\' in mind, it did

not become a reality for a number of

>"ears. Ultimate completion of the

freeway in the area of study was per-

formed b\- stage construction. Com-
pletion of this portion of the freeway
was divided into two sections. They
were both identical in type, having

four lanes divided, with no conflicting

traffic movements.

In the short time which intervened

before \\^orld War II, only a few- par-

cels of land were acquired for the new-

freeway. This land varied from un-

filled marshland to rich farmland suit-

able for growing nursery stock. At
that time there were very few- im-

provements in this area.

.Major right of way acquisition for

the new freeway started in 1947 and
this marked the beginning of full-scale

work toward the construction of the

freeway.
other Activity

At this time other events were tak-

ing place which were to have a pro-

found influence upon the area of

study. In order to full\- understand

the magnitude of land improvement
which was beginning to take place in

this area, we must know- what moti-

vated the development.

.\fter World War 11 the industrial

growth in the United States progressed

more rapidly than at any other time

in histor\-. The A\'est figured promi-

nentl\- in this growth, largely as a re-

sult of the activity which took place

in California. In growth of new in-

dustries and ever\- t\-pc of industrial

expansion, California exceeded the

combined totals of all other western

states and became the most active siii-

gle state in the United States during

postw ar years.

Western Region

Industries located in the San Fran-

cisco Bay area have the advantage of

a centralized location in the western
industrial niarkct, as well as the bene-

fit of being in close proximity to a

large, fast-growing, metropolitan mar-
ket. The choice of a site among the

numerous industrial areas within the

Ba\" region is a matter of selecting the

locality- which offers the greatest ad-

vantages for the successful operation

of an industrial plant.

From the standpoint of investments

for the postwar industrial develop-

ment in the nine Ba\- area counties,

the largest expenditures were made on

the cast side of San Francisco Bay in

.\lameda and Contra Costa Counties.

Local Development

Considerable acreage suitable for in-

dustrial development was made readily

accessible to the metropolitan centers

of the Ba\- area by the c(jnstruction of

the Fastshore Freeway south of Oak-
land. There are a number of industrial

areas in the Bay region which have

adequate land to accommodate cxten-

si\e industrial development and ex-

pansion; however, no other compara-
ble sized industrial area has attracted

so much postwar industrial develop-

ment as tiie area of stud\'. This area

has often been referred to as a "nat-

ural" for industrial development.
.\ list of the nationall\- known in-

dustries which have located in the area

of stud\" during the postwar years

looks like a page from the "Who's
AVho" of industry. The expcnditiu-es

and number of projects for both the

new development and the expansion

of industry within the area of stud\'

during postw-ar years are shown in

I)iiifrr,i7)i I. The percentages on the

iliagram are a comparison of the in-

ilustrial activity in the area of studv
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TOTAL INDUSTRIAL ACREAGE IN ALAMEDA COUNTY

r STUDY
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\^ AREA
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DOLLARS INVESTED IN

NEW INDUSTRIES

NUMBER OF
NEW INDUSTRIES

DOLLARS INVESTED IN

INDUSTRIAL EXPANSION

NUMBER OF
INDUSTRIAL EXPANSIONS

43.1%

29.6%

37,7%

31.7%

with the remainder of the industrial

acreage tiiroughout Alameda County.
These percentages represent that share

of total industrial activity- \\ hich has

taken place in one area as compared
with another, with no adjustment be-

ing made for the differences in the

size of the areas.

NEW INDUSTRIAL EXPENDITURES

During the past seven years, 43.1

percent of the total expenditures for

new industrial development in Ala-

meda County has taken place within

the area of study. Average annual in-

vestments during this period of time

for new industry' throughout the

county have been in excess of |10,-

000,000, making it one of the leading

counties in the Bay area.

The large expenditure for new in-

dustry in the county further empha-
sizes the important role placed by the

area of study as an industrial area dur-

ing the post war years. The greatest

significance which can be attached to

this area with respect to new indus-

trial development is the fact that it

represented only 9 percent of the total

industrial acreage in Alameda Count\'.

The remaining 91 percent of indus-

trial land in the county accounted for

56.9 percent of the expenditures for

new industrial development.

A\'ithin the area of study, 75 percent

of the expenditures for new industr\'

have been made in the San Leandro
section and 25 percent of the new in-

dustrial growth took place in the Oak-
land section. The majority of land in

I

56.9%

70.4%

62.3%

68.3%

V7;//mM/;;[m/m///m/mmm//mmM///mmm

the San Leandro section is readily

adaptable for industrial development,

whereas a considerable portion of the

land adjoining the new freeway in the

Oakland section presents greater prob-

lems with respect to fill and drainage

to prepare it for industrial improve-

ment.

In many cases poor industrial land

can compete equally with good in-

dustrial land if it has the advantage of

better location; however, in the area

of study the freeway has made this

industrial land as readily accessible de-

spite the greater distance from the

metropolitan center.

NEW INDUSTRIAL PROJECTS

The expenditures made for new
industrial development within the area

of study accounted for 29.6 percent

of the total number of new plants

started in Alameda Count\' from 1947

through 1953. Percentagewise, the ex-

penditures \\ere considerabl\' greater

than the number of new plant installa-

tions. This would indicate that larger

in\estments were made on individual

plant installations within the area of

study than the average investment

made for new plant installations in

the count\'.

INDUSTRIAL EXPANSION

It has been said that the strongest

proof of satisfaction with an industrial

area is reflected through the invest-

ment for expansions to existing facili-

ties.

Industrial expansion consists of such

changes as additional floor space for

plant operation, increasing the number
of production units, and proviiling

new plant facilities.

The average annual investment for

the expansion of existing plants during

the past seven \cars in .'Mameda

County has exceeded 120,000,000. .\dd

to this figure the $10,000,000 which
had been spent each year for new in-

ilustrics and it brings the total ex-

IH-nditurc to $30,000,000 for industrial

investments in the count)'.

In the area of stud\' the expendi-

tures for plant expansions amounted
to 37.7 percent of the annual county

expenditures for industrial expansion.

The fact that such a sizable portion of

the county's record industrial expan-

sion figure is borne b\' the area of

study is noteworthy, not so much be-

cause of the large expenditures made
in this proportionately small area, but

the realization that such a relatively

new industrial area would have spent

so much for plant expansions. An in-

vestigation reveals that many new in-

dustries which located in the area of

stud\' had made such rapid growth

within two or three years that they

were already able to justify major ex-

pansions.

NUMBER OF EXPANSIONS

The number of industrial plants in

the area of study accounted for 31.7

percent of the reported number of

projects for the entire county during

the past seven years. Like the ratio be-

tween the number of new industrial

plants and expenditures for new in-

dustry, the percentage investments for

industrial expansion in the area of

study is considerably greater than the

number of plants which were ex-

panded. The differences betsveen in-

vestment and number of expansions

indicate that substantially greater ex-

penditures are being made for indi-

vidual plant expansions within the

area of study than in other industrial

areas.

INDUSTRIAL GROWTH FACTORS

This study is primarily concerned

\\-ith the effect of the freeway upon

the location and operation of indus-

trial plants. In order to fully under-

stand the relationship of a good trans-

portation system to the plant location

factors, it is essential to know what

important factors constitute the basic

and Public Works 23



Freeway shown Jbefween High Street and Washington Avenue Interchange near Lewelling Boulevard. Oak
Black squares denote industrial plant locations. The

needs for a good industrial site. Plant

locations dining postwar years have
relied upon the same basic location

factors w hicii ha\c influenced indus-

trial development for man}- vears. The
importance of each factor varies ac-

cording to the development of the

area involved.

Markets

Markets are gcnerallv considered to

overshadow all other factors which
might be considered 1)\- industry- in

justifying a location in the West. The
existence of a large market potential,

such as exists in the Bay area, is not
singularly capable of justifying the

construction of new industries in that

area. There must be industrial sites

which provide the facilities enabling
manufacturers to produce finished

goods profitably. This means good

transportation facilities, availabilit\ of

raw materials, labor supplw ncccssar\-

utilities and a fair tax base.

Transportation

Transportation costs today repre-

sent one of tiie largest expense items

of nian\- industries. It is understand-
able that transportation costs will

var\- among different industries, but

on toda\"s competitive market, indus-

try is confronted with the need of

avoiding excessive cost factors wher-
ever possible. A plant location near

a large market or a source of raw ma-
terials is in effect a consideration of

transportation. Perhaps no otlier fac-

tor w hicii must be considered in the

selection of a new industrial location

is more closely associated with tiie

market.

Industries located w ithin the marker
area are using truck transportation to

a large extent. This t\pe of carrier is

advantageous particularly on short

hauls or when speed and service are

of prime consideration. In order that

truck transportation can facilitate a

mope profitable operation of an in-

dustrx-, there must be a good highway
system to serve the industrial area.

Many comments have been made by
industrialists that a poor higiiw a\" svs-

tem which does not facilitate good
transportation requires considerably

more time for the distribution of

goods. The time factor, applied only
to wages, becomes a sizable expense

item which can be greatly reduced if

a good highway facility such as the

Eastshore Freewa>- can be used to

shorten deliverv time.

24 California Highways
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O A K L A N D A / R P O R T

ALAMEDA

/im/fs indicated of fop of map. The shaded area is land zoned or planned for industrial developmenf.
jres mark locations of proposed new industries.

The dispersion of industrial plants

to reach new markets has increased

their use of modem highways as a

primary mode of transportation over

other types of transportation facili-

ties, such as rail and water.

Keeping in mind the profit factor

enabling industry to produce locall\-

rather than transport the finished

products, it is essential that raw mate-

rials are available. An industrial plant

located near the Eastshore Freeway
in the area of study can be easily sup-

plied with many of the basic materials

required such as steel, cotton, lumber
and food products.

Labor

Considerations made for labor sup-

ply in locating a plant near the East-

shore Freeway have created no prob-

lem in selecting this area for a plant

site. Many attractive residential tracts

have been developed during recent

years adjacent to the Eastshore Free-

way. The availability of low cost

homes has resulted in the high per-

centage of home ownership among
workers. This opportunity for better

living conditions unquestionably pro-

motes a stable labor group for the in-

dustries. The extensive residential de-

velopment adjoining the route of the

Eastshore Freeway has been of such

magnitude that it warrants an entirely

separate study. The construction of

this freeway through sparsely im-

proved land opened an altogether new
area for the development of home
sites for workers in the new local

area as well as commuters to other

Bav area cities. The new freewav

served as an inducement to attract

purchasers to buy with the knowledge
that they could easily reach their

source of employment even though
it might change to a different location

within the Bay area.

In the area of study, utilities needed
for industrial plant operation are avail-

able at a cost which conforms with

utility rates in other industrial areas.

The tax base within the area of

study is fair to industry although there

are other industrial areas in the county
which have a lower tax rate for in-

dustry.

LAND VALUES

The desirability of the area of study

as an industrial location is evidenced

by the tremendous expenditures which
have been made for industrial develop-

ment. The route of the Eastshore

and Public Works 25



Industries adjacent to Easlshore Freeway: (}) Dodge Automobile Plant, (2) Dean Van Lines, (3) A. O. Smith Company, (4) Lucky Stores
Main Office, (5) Freschi Box Company
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Industries near Eastshore Freeway In zone of mfluence: (I) Ze//e.boch Wax Paper Dmsion, (2) rroilmabile. (3) Rep.b/ic Supply. (4) American Blower

and Public Works
27



Freeway through this land which uas

devoted primaril)' to agricultural use,

coupled with a period of economic

expansion tbroughout the western

states, has caused a complete change

in the use of the land affected. The
type of improvements which hav^e

been made reflect the confidence by
investors that the new highway fa-

cility is providing an improved and

stabilized land condition which has

not only been profitable to individual

land owners, but has resulted in an

over-all increase in the financial sta-

bility of the community. The benefits

tf) the community resulting from the

land development in the vicinity of

the freeway have been through the

creation of permanent industrial plants

providing steady employment and

thereby promoting growtii of the en-

tire area.

Nothing reflects confidence in an

area more than the appreciating land

values and substantial investments

made to improve that land. The loca-

tion of an industrial plant has too

strong an influence upon its future

growth to permit a mistake in the

selection of the plant site.

It follows that one of the most posi-

tive tests for the determination of the

economic effect of a freeway has

been the trend in land values as estab-

lished by industry's selection of sites

within the freewa\' zone of influence.

The sales of all parcels of land w'ithin

this area since 1941 have been avail-

able for making this study. When
right of wa\' acquisition began on this

portion of Eastshore Freeway in 1941

the property sales indicated an average

of $500 per acre.

Freeway Reactivated

1 he \v ar delayed construction on
this freewa> and it was not until 1947

that the project was again activated

and put under construction. At this

time, w^th an actual freeway in sight,

acreage was selling at the rate of

$2,000.

The 7.5-mile portion of the East-

shore Freeway through the area of

study was scheduled for construction

in two sections—first construction to

begin in May, 1949, on the 3.3-mile

length between High Street and the

South City Limits of Oakland. The
remaining 4.2-mile section, terminat-

ing at LewcUing Boulevard, was to

be ready for construction in October,
1950. Dividing this portion of the

freew'ay into two sections meant that

land acquisition, construction and
completion of the first section would

Y ic.,wv



be 1
' : to 2 years in adv;incc of the

other.

In order to more accuratel\' com-
pare land prices in the frce\\a\ zone

of influence, the sales of industrial

acreage were segregated and a sep-

arate analysis made for the two sec-

tions of the freeway.

Ditii^iim/ 2 shows the price treml for

land in the area of stud\' from 1941

through 1953. The trend line on the

diagram marks the average acreage

price for sales within each year. The
two trend lines beginning in 1947

show the average land prices in the

zone of influence for the first and

second sections of the free\\ay men-
tioned above.

The trend in land prices has fol-

lowed a similar pattern in relationship

to the progress of freewa>' construc-

tion in each section. The solid line

indicating the average land prices in

the first section increased sharply after

1947 \\hen an all-out effort began to

construct that portion of the freewa>'.

The next sizable increase in the price

of land took place after this section

of the freeway was opened to traffic.

A peak of $11,300 average acreage

price was reached in 1952 and has

leveled off at 110,500 per acre.

The land influenced by the second

section of the free\vay, as indicated

by the dotted line on Diagrmn No. 2

increased in price commensurate with

the freeway progress in that area. The
trend line shows that the average price

for acreage has been somewhat lower

than in the first section, however, tiie

price is still increasing and there are

no indications as yet of a leveling off

in this section. The availability of

more industrial sites readily adaptable

for improvement in the second sec-

tion could have been a contributing

factor, along with the later develop-

ment of the freeway, for the slower

increase of land prices in the second

section.

INDUSTRIAL SUBDIVISIONS

A recent development in the area

of study has been the creation of new
industrial subdivisions. The\' offer

sites varying in size from approxi-

mately one-third acre to several acres.

This arrangement is especially suited

to the small industries which do not

need a large building site but must

and Public Works

have the necessary facilities for plant

operation. The average current selling

price for these industrial "lots" in the

improved subdivisions is 50 cents per

square foot without rail facilities and

60 cents per square foot with rail.

Converting these prices to acreage fig-

ures they amount to $21,780 and $26,-

136 per acre. Although they arc in a

completely different price level than

the acreage figfures shown on Diairram

2, these lot prices are not unreasonable

considering the fact that the purchaser

does not buy more than he needs.

The highest prices asked for land in

the industrial subdivisions have been

for lots adjacent to the freeway. Prop-

erty near the freeway commanded
bonus prices because of the advertis-

ing value or advantage of being more
accessible to the freeway.

CONCLUSIONS

The "test area" used in making this

study to determine the economic effect

of a freeway upon industry has conclu-

sively shown that:

1

.

The new growth and expansion of

industry within the freeway zone of

influence has far exceeded the in-

dustrial activity throughout the re-

mainder of a county whose greatest

source of income is from industry.

2. The Eastshore Freeway stimulated

the development of the adjacent

land by attracting both industry and
residents. This change in land use

has been not only profitable to the

property owners near the freeway
but the entire community has bene-

fited through this improvement.

3. The trend toward dispersion in plant

location and greater use of truck

transportation has created a de-

mand for industrial sites outside

some of the older established indus-

trial areas. Land available for in-

dustrial development near the free-

way has experienced a location

preference over other unimproved

areas not having a freeway nearby.

At a District VII staff meeting on April 27th, Assistant State Highway Engineer Paul

O. Harding in Los Angeles awarded 25-year service certificates and pins to five em-

ployees of the Division of Highways.

The recipients as shown in the above photograph are:

Loren F. Phillips, Senior Highway Engineer; Harold S. Throckmorton, Associate Right

of Way Agent; E. F. Wagner, Deputy Chief Right of Way Agent; F. E. Sturgeon, High-

way Engineering Associate, and Emil G. Hanson, Supervising Highway Engineer.

Eugene Burge, Assistant Highway Engineer, was out of the State at the time of the

presentation and will receive his award later. Mr. Harding himself recently received

his 25-year service award from State Highway Engineer George T. McCoy.

Seattle Public Library

JUN 25 1954
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THIRD ANNUAL BONNEROO IS OBSERVED IN DISTRICT VII

By CHARLES L. GILDERSLEEVE, Senior Highway Engineer

Ihe Construction Department ot

District \'II, Division of High\va\s.

held its Third Annual Bonneroo
(Bonne rue) Stag Partv at the Rodger
Young Auditorium, Los Angeles, on

the evening of May 7, 1954.

Over 500 Di\ision of Higiiways em-
ployees, representatives of contracting

firms, construction equipment com-
panies, materials suppliers, and engi-

neering publications, were present.

R. M. Gitlis presents trophy to Tom Policb

The purpose of these annual parties

is to honor contractors and resident

engineers and assistants \\ho com-
pleted the 10 best contracts in the dis-

trict during the previous calendar

year; to promote a spirit of fricndl\'

rivalry and competition among both

engineers and contractors to produce
the best work; and to provide an op-

portunity for all concerned to become
better acquainted.

The contracts are rated on tiie basis

of excellence of workmanship in the

various items of work, smootiiness of

the finished road, low engineering

cost, good public relations, and otiicr

factors.

After introduction of the guest,

Fahe\- presented Tom Ta\rien a 110

cash prize for having submitted the

w inning name, in a contest to name
the troph\- aw ardcd each \ear to the

contractor, and ro the resident engi-

neer, on the best contract completed
during the previous calendar \ear.

Tiie name chosen hv tiie judges was
"Topper."

Cressy then announced the best

contracts for 1953, numbers 10 to 2:

(10) Hollywood Freeway, Caliuenga Bou-
levard to Gower .\venue. \\"inston Bros.,

contractors; C. J. \\'oodridge, Resident

Engineer.

(9) Santa Ana Freeway, Orr-and-Da\-

Road to Pioneer Boulevard. Ukropina, Po-
lich, & Krai, contractors; B. N. Frykland,

Resident Engineer.

(8) Santa Ana Freeway, Eastman Avenue
to Atlantic Avenue. A\'inston Bros., contrac-

tors; H. E. Belford, Resident Engineer.

(7) Ramona Freeway, Hellman Avenue
to Eighth Street. Griffith Co., contractors;

B. N. Frykland, Resident Engineer.

(6) Hollywood Freeway, Hollywood
Boulevard to Western Avenue. \Vebb &
\\'hite, contractors; R. A. Collins, Resident

Engineer.

(5) Santa Ana Freeway, Todd Avenue to

I.akewood Boulevard. Ukropina, Polich, &
Krai, contractors; Haig Ayanian, Resident

I'.ngineer.

(4) Newport Avenue, Pacific Coast High-
way to 20th Street. Sully-Miller Contracting

Co., contractors; J. L. Needham, Resident

Engineer.

(?) Santa Ana Freeway, ,\ugusta .\venue
to the Rio Hondo. Ukropina, Polich, &
Krai, contractors; Haig Ayanian, Resident

Engineer.

(2) Ramona Freeway, Helen Drive to

Hellman Ave. J. E. Haddock, Ltd., con-

tractors; B. N. Frykland, Resident Engineer.

D. G. Evans presented framed

photographs of the ti^ophies the 1952

winners had held for the past year to

Skinner for A. Teichert & Son, and

to Carr, Resident Engineer, as per-

manent mementos of their awards.

Climax of the ceremonies was

readied when Cillis announced the

number one contract for 1953, the

Santa Ana Freeway from Washington
Boulevard to Todd Avenue, and pre-

sented miniature golden roller tro-

phies, appropriately called Toppers, to

Tom Polich for the contractors,

Ukropina, Polich, and Krai, and to

Haig .Axanian, Resident Engineer.

Carl Rice, Superintendent, and Jack
Vount, Project Manager for the con-

tractor, and the following assistant

resident engineers were each awarded
a certificate signed by Harding, Fahey,

and Cress\', in recognition of their

respective contributions to the con-

struction of the best contract: Ralph

Paul O. Harding presents trophy to Haig Ayanian

Palmer, Principal Assistant, E. J. Trom-
bators, Joe Palmer, T. .\. Roseberry,

Deane Bowers, M. S. Eefton, R. P.

D'Alo, Oliver Burke, A. P. Lund, A.

J. A. L\nn, E. B. Alunro, C. G. Bork,

J. D. Stoddard, H. B. Lew, E Varon.

The Bridge Department representa-

tive was J. M. Curran; Materials

Department represcntati\e, R. J. Hag-
stroni; Surve\- Department representa-

tives were Chiefs of Party Wayne
Short and Elmer Smith. These men
w ere also awarded certificates.
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Freewdy Benel"its
Oceanside-Carlsbad Project Relieves

Congestion and Reduces Accidents

By M. H. WEST, District Traffic Engineer

THE LAST contract tor constructing

tlie US 101 Frec\\a\ between Leii-

cadia and Oceanside was completed in

November, 1953.

1 rartic counts in December, 1953,

indicate tiiat liad tiie freeway not been

in existence, tlie state higiiwa\' w hich

it replaced \\'ould have carried an

average of 19,000 vehicles per week-
day.

Data developed from the December
count indicates substantial relief from
congestion on the former state high-

way'. Sixty-three percent of the aver-

age weck-da\' traffic was removed
from the former route, thus relieving

acute congestion and providing free-

dom of movement for those vehicle

drivers desiring to use the old route

for business or other purposes.

Traffic Volumes Increase

Traffic volumes on the new freeway
have increased nearly 20 percent since

its opening to traffic.

\\'cck-tla\' volume counts were

taken on this freewa\ in December,

1953, soon after its opening, and again

in April, 1954. Average daily week-
da>- traffic on the Leucadia-Carlsbad

portion in April is 14,200 vehicles, an

increase of 19 percent over the De-

cember volumes, and 13,700 vehicles

per day on the Oceanside-Carlsbad

portion. The latter counts are 17 per-

cent higher than those made last De-
cember. These increases closely agree

with those observed in traffic counts

taken in December and April on US
101 in Del Alar.

In addition to the comfort and con-

venience offered to motorists desiring

to pass through the Carlsbad-Ocean-

side area, tiiis frcewa\- also serves traf-

fic desiring to enter or lea\e tlie prin-

cipal streets in these cities b\- means

of 10 traffic interciianges.

Major Interchanges

Four major interchanges provide

for the turning of traffic from US 101

into Carlsbad. The Las Encinas inter-

change at the south end of Carlsbad

diverts 965 northbound vehicles per

day to the US 101 Business Route
(former US 101 along the coast). At
the Elm Avenue interchange, 220 ve-

hicles per day turn west into Carlsbad

from the south and 480 vehicles turn

west into Carlsbad from the north.

The Tamarack Avenue interchange

presently accommodates 230 vehicles

per day leaving the freeway from the

south and 320 vehicles per day leaving

from the north; 390 southbound ve-

hicles leave the freeway at the Las
Flores interchange and 50 per day
leave from the south.

Six locations in Oceanside provide

for the interchange of traffic between
the freeway and principal streets in

Oceanside. Interchanges at \"ista Way,
. . . Continued on page 33

This phofo gives an excellent idea of how the Oceanside-Carlsbad Freeway was constructed to provide a safe facility for heavy traffic
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RIGHT OF WAY ACQUISITION NEGOTIATION NO

Harbor Freeway
Continued from page 15 . . .

attention was the wrecking of the

modern reinforced concrete office

building located at Sixth Street and

Beaudry Avenue that housed the

Ethv'l Corporation. From Olympic
Boulevard southerly to Santa Barbara

Avenue many large business establish-

ments, church properties and multiple

unit apartments were encountered. St.

V^incent's School building at the cor-

ner of Adams Boulevard and Flower

Street had been demolished. Southerh'

of Exposition Boulevard the freewa\-

location is through an area of older

houses that some of the occupants

have owned for 30 years or more.

Some of the occupants are older peo-

ple who expected to live in their

homes the rest of their lives. It would
be assumed, in approaching owners of

this type, that one would meet with

tears, hesitation, reluctance, and per-

haps outright defiance when asked to

move. This is not the case. The older

folks seem to have resigned themselves

to the fact that the\' should not stand

in the way of progress and gladly

cooperate. This is the rule rather than

the exception. We have met with

wholehearted cooperation and support

many times where least expected.

Right of Way Procedure

Taking it all in all, right of wax-

acquisition has been difficult due to

. . . Continued on page 58

Camp \

19,900

t'S A^/J[]
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Freeway Benefits
Continued from page 31 . . .

Mission Avenue, and Hill Street are

the three important traffic handlers.

Some 4,000 southbound vehicles per

day were counted leaving the freeway

at the Hill Street interchange bound
for the Oceanside downtown area.

Also, 300 additional southbound ve-

hicles entered the downtown area via

the .Mission Avenue interchange.

Drivers of these vehicles undoubtedly

preferred traveling to the downtown
area via the freeway and Mission Ave-
nue rather than travel south on Hill

Street between the San Luis Rey
River Bridge and Mission Avenue.

Turning Movements

The Mission Avenue interchange

also handles a substantial volume of

northbound freeway traffic turning

west into the Oceanside downtown
area. This turning movement is 1,460

vehicles per day.

The principal turning movement at

the Vista Wa>' interchange is from the

north on US 101 to the east on State

Sign Route 78. This movement, for-

merly at the signalized intersection at

Vista Way and Hill Street, is 1,030

vehicles per da>'. The freeway has re-

lieved Hill Street of this traffic. Traf-

fic movement into \"ista Way west

from the north is 190 vehicles per day
and from the south 440 vehicles per

day. These significant volumes again

. . . Confinved on page 51

TRAFFIC VOLUMES
7A- HOUR WEEK-DAY -APRIL, 1954

U.S. 101 FREEWAY
SAN AAARCOS CREEK TO SAN LUIS REY RIVER

O c s ^ A/
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B drrier Curb s
Impact Test Program

Proves Most Valuable

By J. L. BEATON, Supervising Highway Engineer, Materials and Research Department

Ihe development of the metropolitan

freeway with its multiplicity of over-

crossings and undercrossings has been

one of the wonders of our age and is

naturally the pride of the highway en-

gineer. Its development has not been

by chance. It has been only by the

hard work of sifting kno\\n facts and

applying them by engineering judg-

ment that its development has been

possible.

One of the areas in w hicli more
facts are needed is for the engineering

design of barrier curbs which are used

on the various bridges involved in the

over- and undercrossings. With this

in mind the California Highway Com-
mission in November, 1952, voted

funds to support a study involving

dynamic impact testing of several dif-

ferent designs of roadway curbs, pri-

marily of the barrier type.

The problem of obtaining factual

information so as to compare the

1 1 different designs of curbing shown
on the accompan\'ing sketch was as-

signed to the Materials and Research

Department. A program w'as immedi-

ately outlined and during December,

1952, a test site was selected, the curb-

ing was constructed and a standard

stock car sedan was converted into a

test vehicle.

Actual Tests Started

The actual testing of the curbs was
started in January of 1953 and com-
pleted in May of that year. During the

balance of the year the data and mov-
ing picture film taken during the tests

were analyzed and a report prepared.

Full scale impact tests are not new,
having been run on \arious guard rail

designs by the Missouri Highw ay De-

partment. There also have been re-

ports of other tests on guard rail in-

stallations and curbings. However, no

record was discovered of similar sys-

tematic tests having been performed

on barrier curbs.

E. W. Kessinger, Test Driver, shows safely features of car. These include safely be/f, crash helmet, welded
pipe farocr'ng back seal removed and front seat fastened down by direct lies to frame.

Test Locotion

The Franklin Airport, situated

about 25 miles south of Sacramento,
was chosen as the test location. One of

the airport runways supplied enough
space to test 500 feet of curb with

ample room to accelerate and decel-

erate the test car to the desired speeds.

The plan of the test site is shown by
an adjacent sketch. The curbs were
constructed to the profile dimensions

show n on the cross-section plan. Each
curb t\pe was 100 feet long. In order

to provide the 1 1 different types a

width of curbing of three feet was
used witii a different design on each

side. One extra design was provided

by placing a metal face on Curb VI.

This pro\idcd data concerning the ef-

fect of changing materials. The faces

of tiie curbs w ere plain, not indented.

The test car used in this series of

impacts was a 1949 Ford sedan tluir

had been surve>ed by the Ec]uipment

Department for sale. The sedan was

converted into a suitable test car by

adding bracing \ery similar to that

used in the hardtop racing cars. In ad-

dition a surve\- speedometer and a

camera to record curb contact speeds

were added to the vehicle.

Experienced Driver

An experienced test driver, E. W.
Kessinger of Sacramento, and inci-

dentally an employee of the Bridge

Department, was hired by service

agreement to drive the test car. One
of the many factors which contrib-

uted to the excellent objectiveness of

the data collected during this project

was the uniformity of Kessinger's

driving, and his strict adherence to his

driving directive. The driver w-orked

under the instructions that he was to

make his approach at the speed and

angle required for the particular test

and that he was to control the car

w ith a normal hand hold on the steer-

ing wheel and not force control of the

\cliiclc until after the car had com-

plctel_\' contacted the curb. After

completion of contact with the curb

he could then tr\' to gain control of

his vehicle.
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riic curbs w crc conracrcd :ir niiglcs

nt approacli nf 5 ticgrccs, 10 degrees,

1 :^ degrees, 20 degrees and 30 de-

crees and at speeds of ctjiuacr from 5

ro 50 miles per liour. Not all curl)s

were tested at ail angles and speeds

since an\' scries of tests were discon-

rinued either when the car mounted

the curb, or when it \\ as e\ idcnt that

damage was so extensive that no fur-

ther comparative value A\ould result,

or when it seemed probable that the

car \\ ould oxerturn wkh any further

increase in speed.

Speed of Approach

The driver was given his speed of

approach vcrball\" before each test and

in addition it was posted on the dash-

board along with other identification

of the test. The speed of contact was
checked by a picture taken of the

speedometer and of the posted identi-

fication just before collision. The an-

gle of approach was defined for the

driver b>' la\'ing a white, webbed belt-

ing 2 inches wide and 160 feet long at

the appropriate angle with the curb.

The record of each test contact was
made by tw o technical observers and

the driver. This trio listed all measure-

ments of contact and physical damage
both to the car and the curb and then

recorded their observations on a voice

recording machine. All physical dam-
age to the car was appraised by the

test mechanic, A. R. Hatton of the

Equipment Department.

In addition each test \\as recorded

by three motion picture cameras. The
cameras were placed as shown on the

site plan sketch. Tw o of the cameras,

identified as the "parallel" and the

"normal" camera, took slow motion
pictures while the third camera, called

Oblique Motion_
Picture Camera <V

the "oblique" camera, recorded at nor-

mal speed.

Typical Test Run

A t\ pical test run went like this:

The motion picture cameras were

titled with the curb type, angle, speed

of approach and date of the test just

before the start. While this was going

on, the webbed belting was set in

proper position so as to guide the car

into the curb, and a trigger block was
set so as to trip the solenoid switch in

the car which in turn tripped the

speedometer camera. On completion

of these preliminaries the driver made
his approach, and if his speed and an-

gle w ere correctly adjusted, continued

until contact with the curb. If his an-

gle was incorrect, the observer waved
him off. If his speed was incorrect,

the driver himself would turn off be-

fore collision.

After completit)n of the test the ob-

servers and mechanic inspected the

curb and car and ascertained the con-

tact made, damage to the car, type of

damage caused by contact, and then

immediately recorded all data, com-
ments and information obtained by
visual observation. In addition the

driver recorded his exact reactions and

ability to control the car both before

and after contact. The mechanic im-

mediately made a complete recheck

of the car and appraised the damage
caused by the particular test collision.

The car was then taken to the align-

ment frame and an accurate check

made of the wheel alignment and cam-
ber. The car was then immediately

repaired either by correction, by re-

placement or repairing the damage. It

is interesting to note that Art Hatton,

automobile mechanic from Headquar-

ters Shop, became so proficient at

Normal Motion
-Picture Camera

Observer

Z-

Parallel Motion
Picture Camera

I

Test Curbs
-^O

Test Car

PLAN OP TEST SITE

Observer

front end repairs that he could re-

move and replace an "A" frame and
realign the car in less than 20 minutes.

Colored slides and physical measure-

ments were taken of the tire contact

marks on the curb while the car was
being repaired and readied for the

next test.

Total of 149 Collisions

The outer sides of the front and
rear contact tires were painted with
cold water paint, the front tire red

and the rear tire green. This paint

readily rubbed off on the curb show-
ing the tire contact and roughly the

height of the climb. This is the mark-
ing that was measured. There were
149 collisions made with the curbs.

This resulted in the use of 12 "A"
frames, 10 wheels, 1 king pin kit, 1 set

of tie rods, 1 set of coil springs, and
2 tires to replace damaged parts.

There were no injuries to personnel

during the entire series of tests. This
was due to the fact that several safety

precautions were taken before start-

ing the test such as reinforcing the

automobile and the use of a safety

belt and crash helmet by the driver.

In addition the danger of a fire in case

of the car rolling over was considered,

and men were assigned to stand by
with fire extinguishers during each

collision; also only sufficient gasoline

to complete the run was used in the

car. A man was also assigned to assist

the driver in getting out of the car in

case of a serious accident.

Results Interesting

The results of this test program
were interesting. It should be empha-
sized that the purpose of this study

was to cover only the investigation of

the behavior of the 1 1 different de-

signs of curbing shown on the accom-
panying plate and w as not for the pur-

pose of developing new designs. Of
the 11 different designs it will be

noted that all but one are generally

considered to be barrier curbs. The
one exception. Curb X, Division of

Highways Standard Type B, sloped 4
inches in a 6-inch height, was con-

structed only to check the opinion

that it was mountable. It was found

to be easily mounted; however, it was
the opinion of the observers that this

slope is about as steep as will allow a

vehicle to mount at average high
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The obove photographs show the general operations used to conduct the curb test program. Photos 1, 2 and 3—Details of concrete curb construction. Photo 4—

Mechanic checking back wheel of test vehicle. Photo 5—Domoged front wheel. Photo 6—Front contact wheel being cleaned and painted. Photo 7—Collision with

Curb VIM. Photo 8— Imprint from painted tires which left data of mounting characteristics. Photo 9— Collision with Curb III. Photos 10 and II —Measurement

of tire imprints. Photos 12 and 13—Scenes cf before ond offer fes) coll'sion. Photo 1 4— Inspection of cor domage.
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speeds uitli no damage to the \cliiclc.

It should be emphasized licrc that the

data accumulated during this test pri-

marily concerns only the etTecr of the

curl) and does not necessarilx indicate

what reaction a normal or average

driver might ha\c after colliding \vith

a curb.

Of the barrier curbs the y-inch-

high test Curbs \' and \1-M and the

two 12-inch-high Curbs VIII and IX,

proved to be the most efficient. How-
ever, each has its limitations as well

as its good points. .\t angles of col-

lision of .> degrees, 10 degrees and 15

degrees Curb \^ proved to be over-all

the most effective type. This curb not

onl\' prevented climbing at these an-

gles of approach but also acted as an

external brake on the forward motion

of the car. This latter action also

caused postcollision travel of the car

to be close in and parallel to the curb.

Mounting of this curb was relatively

easy at the 20-degree and higher an-

gles of approach.

Differences In Curbs

Curb \l-iM, the metal-faced round-

nosed undercut curb, was more effi-

cient than Curb V when considered

only as a barrier. It had two draw-

backs. The first is that there was little

or no retardation of the velocity of

the colliding vehicle. The second is

that there was a "tripping" action of

the vehicle at the higher speed. Lack
of retarding action of this curb re-

sulted in the test car ricocheting otT

the curb at an angle and speed very

nearly equal to the approach angle and

speed of the test run.

This Curb M-AI was tested at an-

gles up to 20 degrees and at speeds up
to 45 miles per hour. The vehicle did

not mount nor even partially climb

the curb at any time during the test.

However, any further increases in

speed probably would have resulted in

overturn of the car. It is interesting to

note that identically shaped Curb VI
with a plain concrete surfaced face

served as a barrier to the vehicle only

at low angles and speeds. It was
mounted immediately at all angles

above 5 degrees, and even at 5 de-

grees it was mounted at 30 miles per

hour. The only difference between
Curb \'I and \'I-.M was the metal

facing \\ hich was added to VI so as

to create VI-M.

The two 12-inch-higli test curbs

also proved to l)e effective barriers.

However, neither had the braking ef-

fect of Curb \' nor was an\ more ef-

fective as a barrier than Curb \'1-M,

except that the "tripping" action was
not so eviilcnr. There was an indica-

tion by the modified ogee shaped

Curb IX that a rail located at hub cen-

ter height may be ver\" effective as a

barrier. However, such a rail probably

would have to be armored so as to

withstand the collisions and resist the

biting action of the rim.

Curb III Most Successful

The effect of changing the slope of

the face of a 9-inch-high solid con-

crete curb was clearlv indicated by
Curbs I, II, III, I\' and \'ll. The rtr.st

four of these 9-inch-high sloped curbs

were sloped from the base at various

angles from vertical to 3 inches back

from vertical. Curb \1I was sloped

forward 3 inches from the vertical. Of
this group Curb III proved to be the

most successful. This is the Division

of Highways Standard T\pe F. Its

performance very nearly matches the

t

9"
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Petaluma BypdSS
Two Bridges on Project Will

Be Highest of Kind in State

A MAJOR BOTTLENECK On US 101,

the Redwood Highway, is now being

eliminated t)\- the construction of a

five-mile b\pass arounti Petaluma in

Sonoma County.

US 1 01 has previousl\- been con-

structed as a freewa\" tlirough Marin

Count>' and northerl\' into Sonoma
Count)- as far as Petaluma. However,

the present state highway location

tlirough Petaluma follows .Main Street

and I liird Street, both congested cit\'

thorughfares, with attendant confu-

sion, inconvenience, delay and hazard.

Tlic location for the freewa>' route

is to the east of Petaluma. This neces-

sitates a crossing of Petaluma Creek

(a navigable waterw a\' at this point),

and several crossings f)f the North-

western Pacific Railroad.

Project in Three Units

1 he bypass is being constructed in

three units. The first unit consisted of

earth fill approaches for the twin

Petaluma Creek bridges at the south-

erl\- end of the project. VUc Petaluma

Creek bridges constitute the second

unit. Bids for the third unit, consist-

ing of all remaining structures and all

grading and paving, were received on

May 19, 1954, with Parish Bros, and

Carl N. S\\ enson Co., Bcnicia, the low-

bidder with a proposal of 1 3,42 5,-

225.20. Total cost of the three units

will be about $6,000,000, and the by-

pass freew a>- should be opened to traf-

fic in the summer of 1956.

The quantities of the various grad-

ing and paving items to accomplish

ABOVE—Looking southerly at Petaluma Creek Bridge arid Overhead during construction. Channel must be

kept clear for navigation at all times. On far bank is Northwestern Pacific spur line into Petaluma.

BELOW—Looking northeasterly at Petaluma Creek Bridge and Overhead during construction. North

approach fill and abutment excavation on far side of creek. Northwestern Pacific Railroad Bridge at

lower right.
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LooJc'ng easterly at Peialuma Creek Bridge and Overhead during consiruclion. Present Redwood Highway
(US 101) carried through construction with very little inconvenience to trafTtc.

the work included in the third unit,

for \\ hich bids \\ ere recei\ed on May
19th, are of a magnitude equaled only

by a few of the largest highway con-

tracts.

Grading of this 8': mile section

involves excavation of nearly 1,500,-

000 cubic yards of material from
\\ithin the proposed roadway section

and constructing an equal volume of

embankments.

Construction of base and pavement
will involve the use of large quantities

of materials including approximately

110,000 tons of imported base mate-

rial, 1 2,000 cubic yards of portland

cement concrete and 27,000 tons of

asphalt concrete. In addition many
other items will be required to pro-

vide the drainage structures, safety

devices and other features to provide

safe travel for the heavy use on this

important artery of the State High-
way System.

The freeway is being constructed

initially as four lanes, but it can be

widened when \\arranted by growing
traffic demands to a six-lane divided

facility.

The new bypass will be of great

benefit not only to motorists travel-

ing through the Redwood Empire,

who will save several minutes of travel

time, but also to residents of Petaluma

as well. The Petaluma business district

will at long last be relieved of the

paralyzing economic effects and the

congestion caused by through traffic

in the downto\\n area. Convenient in-

terchanges will be built at each end
of the project and at two intermediate

points for motorists desiring to stop

in Petaluma.

Cost $7,000,000 to Santa Rosa

The construction now under way
will extend from south of Petaluma

to Denman Flat (near Penngrove), a

distance of about six miles. Some
grading will also be done for an addi-

tional 2'/2 miles north of Denman
Flat, but completion of the project

north of Denman Flat will depend
upon financing in later >'ears. Future

work programmed to follow progres-

sively will complete the freeway to

Santa Rosa, a distance of 12 additional

miles, at a cost of about $7,000,000.

This construction will connect the

freewa\' ^\ith the previously com-
pleted Santa Rosa Freeway, and

rhereb\- provide an uninterrupted

multilane divided freeway for a dis-

tance of about 52 miles between the

Golden Gate Bridge and north of

Santa Rosa.

In connection with the realignment

betw (ien south of Petaluma and Den-
man Flat, some 17 bridges are required

at 1 1 different points. Some of these

structures are parallel bridges, ^\here

others are single structures carrying

local roads over the freeway. /Most

of the structures are concrete box

girders, although some of the shorter

bridges are concrete slab or concrete

girder structures. The structures in-

cluded in order from south to north

are the following;

1. South Peialuma Undercrossing (two parallel bridges).

2. Petaluma Creek Bridge and Overhead (two parallel

bridges over existing US 101, Northwestern Pacific

Railroad, and Petaluma Creek).

3. Lakeville Highway Separation and Overhead (two

parallel bridges crossing over state highway and

Northwestern Pacific Railroad).

4. Washington Street Overcrossing.

5. Washington Street Creek (two parallel bridges).

6. Washington Street Creek Off-ramp.

7. Lynch Creek (two parallel bridges).

8. North Petaluma Overhead (parallel bridges over

Northwestern Pacific Railroad).

9. Corona Road Overcrossing (county road crossing of

Petaluma and Santa Rosa Railroad and the freeway).

10. Denman Overcrossing.

11. Willow Brook (two parallel bridges).

Petaluma Creek Bridges

Of particular structural interest are

the two parallel and identical Petaluma

Creek bridges now being built at a

cost of about $850,000 at the southern

end of the project. \Vith the excep-

tion of the span over the navigation

channel, these bridges are reinforced

concrete box girders, that is, hollow

or cellular. The bridges will be per-

haps the highest structures of this type

in California, the extreme height being

due to the necessity of providing

clearance over the Petaluma Creek
navigation channel.

Petaluma Creek is classified as one

of the navigable waterways of the

United States and, therefore, is under

the jurisdiction of the U. S. Army
Corps of Engineers. At the bridge site

the navigation channel is 100 feet

wide, with a minimum vertical clear-

ance of 70 feet.

Design of Span

Since falsework construction over

the navigation channel was infeasible,

this span will be bridged with eight

110-foot-long precast I-shaped rein-

forced concrete girders which will be

. . . Continued on page 58
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Highway Projects in District X
Priests Grade

By C. J. TEMBY

Assistant District Engineer

In august, 1953, 3.8 miles of con-

struction between Moccasin Creek

Road and Priests in Tuolumne Count\'

was completed. This is the upper por-

tion of Priests Grade on the Big Oak
Flat Highway. Another 2.8 miles, the

lower portion, is included in the

1954-55 Fiscal Year construction pro-

gram and will be under construction

this \ear.

The Big Oak Flat Highway, Stare

Highway Route 40, State Sign Route

120, extends from a junction with

Sonora Pass Highwa\' at Yoscmitc

Junction, about nine miles south of

Sonora, to the Yosemite National

Park. It traverses an area in which

much of the earlv California historv

was made. Many rich gold mines were

located and operated in this area.

Along the Big Oak Flat Road are

located such historical places as Chi-

nese Camp, Jacksonville, Priests, Big

Oak Flat and Groveland. The First

and Second Garrotte, where many of

the early day hangings of horse

thieves, cattle rustlers and other crim-

inals took place, east of Groveland.

Hangman's Tree still stands at the

First Garrotte, just east of Groveland.

Priests Grade, showing curve correction typical of this project
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Priests at top of Priests Grade. LOWER LEFT—County road Priests to Mozcasin Creek powerhouse. LOWER RIGHT—County road to Couiterville. State highway,
left down grade to Yosemite Junction via Jacksonville and Chinese Carnp, right to Yosemife National Park via Big Oak Flat and Graveland.

Considerable logging and lumbering

has been carried on in this area in re-

cent \ears. There are several lumber
mills presently being operated.

The O'Shaughnessy Dam and Hetch
Hetch\- Reservoir, Cit\' of San P'ran-

cisco's water supply, is located about

12 miles north of the Big Oak Flat

Road at the westerly park boundary.

Cherry \"alley Dam, presently un-

der construction, is situated northerly

from the Big Oak Flat Road.

Moccasin Creek Power House, seen

from Priests Grade, is located below
the highwa\". In this same \icinity is

the location of a large hsh hatchery.

In addition to providing an entrance

to Yosemite National Park, the Big

Oak Flat Road ser\es the recreational

areas of southeastern Tuolumne
CountN' and northern Mariposn
County.

The completed construction on
Priests Grade has resulted in provid-

ing a 28-foot all-paved roadbed with

\\ idening of the curves, making a safe

two-lane road. Excess excavation ma-
terial from grading operations was
disposed of on the inside of the sev-

eral short radii curves by end dump
meth(jds. These areas, beyond the

traveled way, provided the visual ap-

pearance of a much \\ ider facility, re-

sulting in added comfort to the driver

traveling this portion of the road.

The old narro\>,' roadbed, particu-

!arl\' on the short radii curves, was
unattractive and after one trip, tour-

ists avoided the Big Oak Flat Road.

The construction, completed under
contract with Paul E. McCollum &
C. L. Cypher, at a cost of approxi-

mately 1350,000, involved 156,300 cu-

bic yards of roadway excavation, 15,-

300 tons of untreated rock base and

8,000 tons of plant-mixed surfacing.

The base and surfacing material was
produced locall>' by the contractor

from a source at Stevens Bar, the junc-

tion of Moccasin Creek and the Tuol-

and Public Works 41



Upper portion of Priests Grade. Priests at top of picture. County road. Priests to Moccasin Creek power
house on rigf^t. Widened state fiighway up grade on left.

umne River. Mr. A. K. Nulty "v\as the

resident engineer for the State.

The lower 2.8 miles proposes a 28-

foot all-paved roadbed and some re-

alignment will be made. A new bridge

over Moccasin Creek is to be con-

structed. The proposed construction,

consisting of grading, base, surfacing

and a new bridge, will be under way
this summer. The major items of work
will consist of 183,100 cubic yards of

roadway excavation, 17,200 tons of

untreated rock base and 7,500 tons of

plant-mixed surfacing. Unprocessed
material for concrete, base and sur-

facing are availal)lc l(jcall\' within eco-

nomical hauling distance from the

proposed work.

Briceburg Grade
By R. V. POHER

District Design Engineer

A Hoox to tourists to famous Vo-

seniite National Park is news of the

widening and improvement of steep,

winding Briceburg Grade. Sometimes
looked-on as a deterrent to reaching

the wonders of Yosemite, this grade,

averaging 7 percent, extends from

Briceburg, in the Merced River Can-

yon in Mariposa County, westerly to

King Sf)lomon Mine, a distance of 2.5

miles. 1 he grade is on a portion of

State Highway Route X-Mpa-lS-E,

better known to campers, vacationers

and snow sports enthusiasts as the

\'osemite All-year Highway.

Highway locators view Briceburg

Cirade as a control considering that if

the grade were abandoned in favor of

other routing, many additional miles

of heavy mountain grading work
would be required to rcacii tlie .Mer-

ced River Canyon. It, therefore, was
decided in the interest of the most
beneficial use of highv a\' funds, to

improve the investment alrcadx' made
in the existing route, .\lthougii the

road gradient could not be appre-

ciably relieved, widening roadbed,

reducing curvature, flattening precipi-

tous rock sk)pes and correcting inade-

i]uatc drainage could be accomplished

for the direct benefit of the tourist in

safer and more comfortable driving

on this recreational route.

Highway designers completed tiieir

study for improvement of this grade

September of 1953. The primary

benefit that could be attained for the

motorist under the rigid controls of

steep grade and constant curvature

was pavement w idening. Accordingly

a 32-foot wide all-paved section was
selected aflrording a noticable im-

provement as compared with the ex-

isting 20-foot wide road mix gravel

pavement.

Tiie existing alignment contained

3,080 degrees of curvature. It was
found possible to reduce this curva-

ture o\er 45 percent without intro-

ducing grade steeper than 7 percent.

Fearsome features of the old align-

ment were towering rock slopes

which, to a timid driver, seemed at

some locations actual!)' to incline to-

ward the roadway as illustrated in

the accompanying photograph. Study

showed tiiat these slopes could be flat-

tened to avoid this appearance w ith a

consequent reduction in slides and

falling rocks for which Briceburg

Grade had to be dail\' patrolled by
the department's maintenance crews.

Being on sidehill section through-

out, drainage from the cut side was

designed in conventional cross drains

w itii one notable exception. .At Station

215 on tiie grade, Rancheria Creek, a

docile trickle down the cut slope

during summer and winter months,

attains cataract proportions in the

spring, actually hurling water and

debris on the roadbed shoulder and
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UPPER LEfT—Aerial view, showing Briceburg on

the Merced River and easterly mile of circuitous

Briceburg Grade. Note portion of grade behind

mountain at top of photo. UPPER RIGHT— Typical

cut slope on Briceburg Grade showing up-ended
rock strata inclining toward roadway. LOWER—

Power shovel at work on Briceburg Grade.

pavement at times of flood crest.

Means taken to correct this condition

consisted in moving the roadbed out

into the canyon on a local line change,

installing an S4-inch diameter extra-

reinforced concrete pipe cross drain

and providing a grouted riprap-lined

entrance channel 300 feet long and 5

feet deep with debris rack at entrance.

The bid price on installing the con-

crete pipe cross-drain at this location

was 1100 per lineal foot.

This improvement project was ad-

vertised in November of 1953. The
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low bid was submitted by Harms
Brothers of Sacramento in the amount
of $570,614, the price bid for roaduax'

excavation being $2.50 a cubic yard

which figure is indicative of the heavy

rock grading work involved.

The road is presently under con-

struction. Paving operations are now
under way and the project is sched-

uled for completion late in the sum-

mer of 1954.

.Mel R()^,an is resident engineer for

the State.

Yosemite Highway
By C. E. MOFFATT

Assistant District Design Engineer

V.o.\sTRi criuN is under \\a\' for an

additional tliree-mile improvement of

a portion of Route 18 (State Sign

Route 140) in .Mariposa Count\' be-

tween 9.3 miles west and 6.3 miles

west of the tow n of .Mariposa.

Route 18 runs from .Merced, through

Mariposa, and traverses the Merced
River Can\on to Yosemite National

Park and is know n locally as the Yo-
semite .Ml->ear Highway. It is the

major access route to Mariposa County
and is one of the major routes into

Yosemite National Park

1 he road serves nor only tourists

and \acationists, but rimhermen, cat-

tle raisers and miners. Half a million

tourists visit the valley and other re-

sorts and camping grounds yearly in

all seasons.

This section was incorporated in the

State Highway System under the Leg-
islative Act of 1909 and the present

route was adopted by the California

Highwa\' Commission on .Ma\- 22,

1930.

Mariposa, at 6I/2 miles east of the

project, is the County Seat of .Mari-

posa County and has a population of

around 1,000. It is an historic gold

rush town with many old buildings,

including the oldest active courthouse

in the State.

The current project traverses a por-

tion of the lower slopes of the Sierra

Nevada .Mountains, at an elevation of

1,885 feet above sea level at the west-

erly end rising to elevation 2,320 at

1 1/3 miles, thence descending to ele-

vation 2,120 at the easterly end. The
terrain is rather rugged and timbered

w itli brush, conifers and live oaks.

The present alignment contains a

number of sharp curves and in sev-

eral locations the infcr\ening tangent

distance is substandard. Sight distance

is restricted b\- steep cut banks on the

inside of short radii horizontal curves

and by numerous vertical curves.

The existing roadbed varies in

w idrh from 24 feet to 26 feet with

surfacing of oiled gravel 20 feet wide

b\' 8 inches thick. The shoulders are

untreated.

rhc improvement consists of new
alignment for one-half mile at the

westerl\ end and w idening and resur-

facing along rlie existing aligment for

the remainder of tlie project.

On the new alignment and at sev-

eral locations on the portion to be

resurfaced, the cuts will be made on
1 : 1 slope. The geologic formation is

predominantly cla>s, shale and slate,

\\ itii granitic intrusions at a number
of locations. Existing cut slopes gen-

erall\ stand on 1:1.

The c\pical section will consist of

a 28-foot all-pa\ed section with cen-

tral 24 feet being 2 'i inches tiiick and

file shoulders two feet wide, the sur-

facing tapering to 1 '/i inches at the

outer edges. The traffic lanes, shoul-

ders, dikes and gutters will he paved

with plant-mixed surfacing, liic base

will be six inches of untreated rock

o\er five inches of imported subbase

material for the new alignment and for

the w idening on existing alignment.

Some of the principal contract items

are as follows;

29,700 cubic yards roadwa\- exca-

vation.

1,220 cubic \ ards ditcii and chan-

nel excavation.

lEFT—Drillrng for blasting on portions to be realigned. RIGHT—Portion of existing road to be widened and resurfaced. No change in alignment to be made.
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l/)90 tons imporrcti suhhusc m;i-

tcrinl.

14,500 tons untreated rock base.

9,600 tons mineral aggregate

(plant-mixed surfacing).

2,550 linear feet metal plate guard

railing.

4,500 linear feet new proiKit)

fence.

Construction began on April -f.

1954, and it is anticipated that the

project will be completed in the fall

of 1954. The contract specifies that

traffic shall be taken through the con-

struction area, no detour being avail-

able.

The current project, together with

the improvement of the Briceburg

Grade to be completed in late summer
of 1954, and several other completed

projects have improved this route

greatl\' during the last few years.

The work, costing appro\imatei\-

1215,000, is being done by the Granite

Construction Company of Watson-

\ille, California. Fred L. Smith is the

Resident Engineer for the Division of

Highways on the project.

Bids have been received for an addi-

tional project approximately four

miles long through the City of Merced
and \\ est of Planada on this same road,

and other projects are planned for

construction as funds become avail-

able.

Mother Lode
By C. E. MOFFAH

Assistant District Design Engineer

V.0NSTRUCTION will be completed

soon of a two-mile improvement of a

portion of Route 65 (State Sign Route
i49) from the town of Mariposa north-

erh' toward Alt. Bullion, Coulterville

and Sonora.

A part of Route 49 is known as the

Mother Lode Highway and extends

from Auburn on the north, through

the early gold mining region to Mari-

posa in the south. This area is rich in

history of California's earlier days and

attracts a considerable number of tour-

ists each year.

The portion of Sign Route 49 from
Sign Route 120 where it crosses the

tooling southeast toward town of Mariposa in distance. Photo fafcen before

beginning of surfacing in spring of 1954.

luolumne River at Moccasin Creek to

Mariposa was incorporated in the State

Highway S\stem b\' Legislative Act of

1933 along with several miles of other

count)- roads in District X. iMost of

these roads, particularly in the moun-
tainous areas, were deficient in several

respects according to recognized min-

imum standards. Improvements have

been made as fast as funds have be-

come available, and this program has

been accelerated as a result of the

increase in gas tax.

The current project traverses a re-

gion of moderate size mountains, cov-

ered with grass, brush and scattered

trees, and lies at an elevation of 2,040

feet to 2,440 feet. The road prior to

the present work, was on sidehill

alignment generally and followed the

contour of the ground with the mini-

mum of cut and fill. It included many
short radius horizontal curves and

short vertical curves, with sight dis-

tance restrictions at several locations.

The surface was oil treated native ma-

terial from one inch to three inches

thick, averaging 16 feet in width.

The improvement consists of grad-

ing and paving on improved alignment

and grade along the general location

of the existing road. Improved drain-

age facilities were included in the de-

sign. On roads in this area, available

funds are limited, and the alignment

was therefore very carefully designed

to obtain the most economical loca-

tion.

A very good alignment was ob-

tained, however, and the first mile out

of Mariposa is excellent. For the sec-

ond mile it was necessary to rise 340

feet, the average grade being 6'/2 per-

cent. Both horizontal and vertical

alignment, however, is very good for

this type of terrain and for the mod-
erate traffic volumes to be expected.

The typical cross-section consists of

plant-mixed surfacing 2 inches thick

and 24 feet wide over 4 inches of un-

treated rock base on imported subbase

material varying from 4 inches to 10
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Typical alignment on new construction. Plant-mixed surfacing has not been |>ior

inches thick. Shoulders :iie untreated

rock base two feet wide with Class

"C" medium seal coat.

The top soil formation is a thin

laver derived from the weathering of

the undcrixing volcanic and sedimen-

tary rock. Cut slopes were designed

on a 1:1 slope.

Contract items included the fol-

lowing:

47,00(1 cubic \ ards roadwa\- exca-

vation.

1,660 cubic yards ditch and chan-

nel excavation.

10,200 tons imported subbase mate-

rial.

9,900 tons untreated rock base.

3,500 tons mineral aggregate

(
plant-mixed surfacing).

107 cubic \ards Class "A" port-

land cement concrete (struc-

tures).

24 tons corrugated metal pipe

of various sizes.

Construction began on August 10,

1953, and proceeded until December

23, 1953, when it became necessary to

shut down for the winter. At that

time the earthwork had been com-

pleted, the subbase and base had been

placed and the drainage works com-

pleted. Paxing and performing of

minor items of the contract is ex-

pected to be completed July 1, 1954.

Nf) unusual problems have been en-

countered during construction. Traf-

fic has been passed through the con-

struction are without appreciable

dela>\

Total cost of the project will be

approximately 1221,000, of which

nearly one-half is F. A. S. funds, and

the remainder, state highway funds.

The Board of Supervisors of Mari-

posa Count\- has cooperated with the

Division of Highwa>s in selecting the

.portion to be improved and in allocat-

ing count\^ F. A. S. funds to cover a

pf)rrion of the cost.

The project is being constructed b\-

the Clo.se Building Supply Co. of

Hayward, California. W. L. Creger is

the resilient engineer for the Division

of I iighw a>s on the project.

South of Gustine
By R. K. WELLS

Highway Engineering Associate

w,'irn THi completion of a realign-

ment project south of Gustine early

this June one of the worst physical

hazards on State Sign Route 33, the

Westside Highway, will have been

eliminated. The proposed work wilt

replace an existing bridge and elimi-

nate a "T" intersection.

The existing bridge, constructed in

1920 by .Merced County, was 115 feet

long and 2 1 feet w ide. The bridge it-

self was on tangent wdth a skew of

approximatel\ 45 degrees, but the ap-

proaches w ere on 400-foot radius re-

versing curves. The combination of

short approach curves, abrupt skew,

and solid concrete railing created a

traffic hazard of the first magnitude.

Less than one-half mile north of the

bridge the highway turned east at a

"T" intersection. This intersection had

been widened on the inside until it

46 Californ'ta Highways



UPPER— View of project south of Gustme, looking norffi toward Borelli's Corner, sfiowing new bridge with new alignment curving to rigftf. CENTER—Bridge at

Gusfine Canal. View /oolcing westerly showing bank lining. LOWER—View of project south of Custine looking south, showing new alignment at south connection.
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provided a return radius of less than

100 feet.

The present contract, awarded to

M. J. Ruddy & Son on November 19,

1953, proxides for a new bridge west

of old structure, and elimination of the

"T" intersection at "Borelli's Corner"

at the approximate cost of SI 32,000.

The new bridge provides a clear

width of 32 feet, with tangent ap-

proaches and ample sight distance,

and the former "T" intersection has

been replaced \\ith a minimum 1,200-

foot radius curve with the roadway
built to modern standards.

Under the able supervision of Resi-

dent Engineer Herman Jantzen, this

apparently simple, but actually com-
plicated project, has been successfullx

integrated. In order to provide for

traffic the existing road was used while

the new channel, bridge and ap-

proaches \\ ere constructed. When
completed, traffic was switched to

new construction, the old bridge re-

moved, the balance of the canal con-

structed, and the outside canal bank
concrete lined. Since all work at the

canal had to be completed between
irrigation seasons a construction pro-

gram had to be set up and strictly ad-

hered to. The fact that no delays were
occasioned, either to vehicular traffic

or the flow of water, bears testimony

to the excellence of the manner in

which the work was handled.

View of pro/ecf looking wes* from near Gurr Road

Gustine to Merced
Highway

o.

By R. K. WELLS
Highway Engineering Associate

'n October 16, 1953, M. J. Reddy
& Son was awarded a contract in the

amount of $300,000 for improving
portions of State Sign Route 140, be-

tween Gustine and Alerced. This

route is entirely rural and serves a

rich dair\- and truck garden area.

The original road was constructed

b\ a number of road districts and con-

sisted, in general, of a 16-f(KJt oiled

earth traveled way with earth shoul-

ders.

Incorporated into the State High-
\\a\' S>stem on September 3, 1937,

this route has been constantl\- im-

proved b\' state forces and contracts;

tiic magnitude of these improvements

being reflected in an average cost of

$2,000 per mile per year for mainte-

nance.

The 3.9-milc portions that are now
being improved are those that are sub-

ject to annual inundation during the

. . . Continued on page 51

(Scolfl II Apprommo'a Ontrl
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UPPER—View of project looking west from neor west er\d of second portion. CENTER—View of old bridge
and delour at Bear Creek. LOWER—View of old bridge at Bear Creek.
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USE OF THREE-PHASE TRAFFIC-ACTUATED SIGNALS

By G. M. WEBB, Traffic Engineer, Division of Highways

I HE PRIMARY rcasoH for installing

traffic signals is to facilitate the move-

ment of traffic, and to do this in a safe

manner. The installation of signals

without justification, or the installa-

tion of a signal system which has not

been designed for a particular location

may result in an increase in accidents.

There are many locations on the

State Highway S\stem in California

which have had traffic volumes to

warrant a grade separation for many
years, but because the demand for

highway improvements far exceeded

available funds, we have been unable

to provide the necessary grade separa-

tion structures. At such locations, traf-

fic signals are operating with ex-

ceedingly high volumes. Capacity and

accidents are the problems at these

intersections.

Left-turn Movements

One phase of the accident problem

is that of accidents involving left-

turn movements. With the usual two-

phase signal, the motorist desiring to

make a left turn from a major iiigh-

wa>- must pick a gap in the fast-mov-

ing opposing through traffic. During

this time, he is in a position which

may result in a fast-moving through

vehicle running into the rear of his

car. In addition, while he is waiting

he is reducing the capacity of the

intersection. Because of this, it has

been found necessary to provide a

left-turn median lane for this motorist.

This reduces his likelihood of having

a rear-end type of collision, but does

not affect his problem of picking a

gap in the opposing through traffic.

If he takes a chance and does not

make it, the result is often a serious

accident. In order to reduce tliis po-

tential accident hazard, we are finding

that it is frequently desirable to pro-

• This paper ivas presented by Traffic Engi-

neer Webb at a session entitled "What's

New in the West?" during the seventh

annual combined 7>ieeling of the West-
ern Section of the Institute of Traffic

Engineers and the Northwest Traffic

F.ugineering Conference, May 12-14,

19S4, at Corvallis, Oregon.

K:
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vide three-phase signals with a sepa-

rate phase for left-turn movements
especiall)' on rural, high-speed high-

ways. We have found that the replace-

ment of two-phase signals with three-

phase signals has reduced accidents

involving left-turn vehicles.

Three-phase Signals

On ordinar\- cit>' street intersec-

tions, three-phase signals are not usu-

ally installed unless the left-turn

movement is quite large, that is, 10 to

15 percent of the entering traffic. On
rural expressways, however, because

of the potential left-turn accident haz-

ard, we now find it desirable to pro-

vide three-phase signals with a sepa-

rate phase for left-turn movements of

comparatively low magnitude.

The main objection to three-phase

signals is the additional delay caused

by the third phase. To hold this delay

to the minimum, we are now using

a system known as the "double split-

phase." In this system, there are five

different arrangements of the signal

indications.

In condition No. 1 \\c have the

usual "A" phase for both the through

movements. In condition No. 2 we
have a "Ri" phase in which vehicles

are permitted to go in one of the two

left-turn median lanes. The through

movement in the same direction as the
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left-turn movement is also permitted

to pass tlirougli the intersection since

tliere are no other movements in con-

flict with it. Similarly, in condition

No. .> \\c have a "Bo" phase whicii

provides the same operation only in

tiie opposite direction. When vehicles

appear in botii left-turn lanes, \\c have

condition No. 4 which is a straight

left-turn or "B" phase. Condition No.

5 is the "C" phase for the cross-street

movement. This "double split-phase"

s\stem provides the minimum delay

to tiic through highway traffic, and

is especiall>' useful where there are

heavy directional peak hours in either

the through traffic or the left-turn

traffic.

Another recent development in

three-phase signals is the three-phase

partially traffic-actuated signal system

for use in coordinated systems.

Traffic-actuated Signals

W'e have several locations where it

was necessary to install a group of

three-phase signals at such spacings

that required coordination to provide

a progression for the through traffic.

At the same time, since there was a

considerable variation in traffic during

the day in both direction and volume,

it was desired that these devices be

traffic actuated. In some cases, the

spacing of the signals would not per-

mit an ideal progression in both direc-

tions at the same time. Recreational

traffic on week ends attained a high

volume on Friday afternoon in the

outbound direction and on Sunday
night in the inbound direction. The
exact time and length of these peaks

cannot be predetermined.

For such requirements, the three-

phase partially traffic-actuated signal

system is installed. The signal con-

trollers are coordinated by intercon-

nection to a master controller which
contains cycle selection equipment.

The cycle length and appropriate off-

sets are selected by the master equip-

ment so that a progressive band is pro-

vided on the highway in the direction

of the major movement. Sampling de-

tectors are provided in the through-

traffic lanes in both directions to pro-

vide the necessary information to the

master equipment for proper selection

of cycle length and direction of the

offsets.

Use of Detectors

No detectors arc placed in tlie

tlirougii-traffic lanes at the individual

intersections. The detectors arc placed

only in the left-turn lanes and on the

cross-street approaches.

Consider an example with 50 per-

cent of the cycle length available for

the through traffic and 50 percent for

the left turn plus cross traffic. Thus
with a 100-second cycle operating,

and with saturated conditions on the

left-turn lanes and cross street, there

will be 50 seconds available for the

tlirougli traffic, 25 seconds for the left

turn, and 25 seconds for the cross-

street traffic. If either the left turn

or cross street does not require the

entire time, the remainder of the time

can be added to the other movement.

If there is neither left-turn nor cross-

street traffic, the green will remain

on the highway. Then when vehicles

do appear in the left-turn lane or the

cross-street approaches, they will ob-

tain a green indication only during a

"permissive period," which will not

interfere with the major highway pro-

gression.

District X
Highway Projects

Continued from page 48 . , ,

spring run-off period. It was the

heavy losses in perishable dairy prod-

ucts, caused by producers being un-

able to deliver their products during

flood stages, that dictated both the

present improvements and the por-

tions to be improved.

The new construction provides a

24-foot plant-mixed traveled way
with four-foot tapered shoulders. The
maximum slopes are 2: 1. In addition,

two reinforced concrete bridges are

being widened, and one new rein-

forced concrete bridge is being con-

structed.

Work will be done by July of this

year. The major contract items are:

75,000 cubic yards imported borrow,

29,300 tons untreated rock base, and

12,400 tons plant-mixed surfacing.

Mr. Fferman Jantzen is the Resident

Engineer.

Freeway Benefits

Continued from page 33 . , .

indicate travel preference on the free-

way over use of existing streets.

The caption "Another Freeway for

Your Safety," often seen by motorists

on signs at locations where freeways

arc under construction, is no idle

claim for the Carlsbad-Oceanside

Freeway. The former state highway,

replaced by the freeway in these r\vo

cities, had an unfavorable accident rec-

ord. In 1952, 561 accidents resulting

in 1 3 fatalities occurred on the former

route. This number of accidents aver-

ages 47 per month. During the five-

month period the new freeway had

been opened to traffic, an average

number of 22 accidents per month,

totaling 108 accidents, occurred on the

former state highway and on the new
freeway. During a comparable five-

month period in 1952, the average

number of accidents per month on

the former state highway was 45.

Thus, a reduction of more than 50

percent in number of accidents has

been the result of the freeway con-

struction. This reduction occurred

notwithstanding an increase in traffic

volumes from 1952 to 1954. The free-

way itself, although carrying 63 per-

cent of the total traffic volume on

both routes, was the scene of only 40

percent of the 22 accidents, which is

equivalent to only 20 percent of the

45 accidents which occurred in the

comparable prefreeway period. While

the five-month base period is rather

short, it is indicative of the reduction

in the number of accidents which may
be expected by reason of the freeway

construction. This good record is

somewhat marred by one fatal single

vehicle accident which occurred re-

cently. A vehicle, driven by a teenage

driver, went out of control, skidded

and rolled, killing one of the occu-

pants.

Traffic volumes on the new freew^ay

compare closely with the traffic esti-

mates made prior to its construction

and all interchanges appear to handle

traffic efficiently and safely. This free-

way, together with others on US 101

completed in Orange and Los Angeles

Counties, has considerably reduced

travel time for many users between

San Diego and the Los Angeles area.
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Cost Index
State Highway Construction Costs

Drop During First Quarter 1954

RICHARD H. WILSON, Assistant State Highway Engineer

H. C. McCARTY, OfRce Engineer

JOHN D. GALLAGHER, Assistant Office Engineer

A.kS INDICATED by the California

Highway Construction Cost Index,

contract prices on state highway con-

struction projects were 8.0 percent

lower in the first quarter of 1954 than

during the fourth quarter of 1953.

The Index for this first quarter

stood at 199.4 (1940 = 100) which

was a drop of 17.3 points, below the

last quarter of 1953. This is the first

time in four years that the California

Index has been below 215. In the

fourth quarter of 1950 it was 194.8.

The accompanying tabulation shows

the California Highway Construction

Cost Index by years from 1940 to

1949 and by quarters from 1950 to the

first quarter of 1954.

Tl« CALIFORNIA HIGHWAY CONSTRUCTION
COST INDEX

Year Cos* index

1940 .-- - 100.0

1941 -- 125.0

1 942 - - 1 57.5

1943 - 156.4

1944..._ - 177.8

1945-.

1946.

179.5

179.7

1 947 203.3

1948 — - 216.6

1949 -. 190.7

1950 (1st quarter) 160.6

1950 (2d quarter) 180.0

1950 (3d quarter)... 189.2

1950 (4th quarter) 194.8

1951 (1st quarter).. 215.4

1951 (2d quarter) 238.3

1951 (3d quarter) 221.9

1951 (4th quarter) 245.4

1952 (1st quarter) 224.8

1952 (2d quarter) 224.4

1952 (3d quarter) 221.2

1952 (4th quarter) 226.2

1953 (1st quarter) 218.3

1953 (2d quarter) 217.5

1953 (3d quarter) 218.0

1953 (4th quarter) 216.7

1954 (1st quarter) 199.4

During 1953 the Index was prac-

tically stationary, the first quarter

PRICE INDEX
CONSTRUCTION COSTS

1940 «= 100

270

260

250

240

230

220

210

200

190

ISO

170
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dicatc a falling off of new work in

other branches of construction.

Contractors with experienced and

\veil integrated organizations wish to

keep them intact; to do so requires

continued income and to keep the pay

estimates coming in contractors re-

duce their bid prices. Many have

heavy equipment obligations which
must be met regularly and going work
is necessary to provide the funds to

meet such obligations, so bid prices

are cut in the effort to be low bidder.

Another item which it is thought

continues to be an influence in lower-

ing bid prices is the availability of

materials and equipment. Bidders over

a period of some years have included

various factors in their bid prices to

cover delays or premiums in securing

materials and equipment. With pro-

duction near an all time high, such

factors become unnecessary and their

discard is reflected in lo\\'er prices.

The accompanying tabulation of

average contract unit prices for the

eight items on which the California

High\\a\' Construction Cost Index is

based shows these average unit prices

by years and quarters since 1940.

From this tabulation it will be noted

that for the first quarter of 1954 road-

wa\' excavation dropped 6.25 percent,

from $0.48 to $0.45 per cubic yard;

plant mixed surfacing went down
10.8 percent, from $4.74 to $4.23 per

ton; Portland cement concrete, struc-

tures, was down 1 1 .0 percent from
$53.41 to 147.52 per cubic yard; the

average unit price for bar reinforcing

steel dropped 12.4 percent from
$0,105 to $0,092 per pound and struc-

tural steel was down from $0,139 to

$0,126 per pound, a drop of 9.4 per-

cent. Three of the eight items showed
an increase in average unit prices; un-

treated rock base was up $0.17 per

ton, a rise of 8.1 percent; asphalt con-

crete pavement rose $0.31 or 6.9 per-

cent per ton and portland cement con-

crete pavement was u|) from $14.77

to $14.89 per cubic \ard, which is O.S

percent.

While the average unit prices on
five of the eight basic items dropped
materiall>- during the first quarter of

1954 it is interesting to note that the

average unit price of portland cement
concrete pavement whicii rose slightK'

reached its highest price since 1940

and structure concrete had reached

How Do We Blueprint?
Continued from page )9 . . .

expanding econom\' and increasing

population. Becoming aware of this,

as 1 have indicated they must, organ-

ized high\\a\- users, business and in-

dustrial leaders and other interested

groups, acting through our State

Chamber of Commerce, undcrtijok to

do something about it in 1943. This

led to a state-wide conference of rep-

resentatives of leading civic organiza-

tions and official bodies particular!)-

concerned \\ith the adequacy" of high-

ways. (The circles in our pool were

widening.)

Drive for Highway Program

Out of this conference came the

Major Highway Development Com-
mittee. This group spearheaded the

drive for a highway program, but I

do not mean to impl\' that other

groups were idle. Although legislation

was introduced in 1945, it failed of

passage. We weren't quite ready. All

the lines of the blueprint had not been

completely developed into a workable

plan. Although there was growing

public awareness, it had not \et

reached the Legislature with sufficient

claritN'. A critical step was taken b\-

the Legislature in 1945, however. That

was the formation of the Joint Fact-

Finding Committee on Highways,

Streets and Bridges. Here was the leg-

its highest price during the prc\ious

quarter.

The accompanying chart compares

the California Highway Construction

Cost Index with the U. S. Bureau of

Public Roads Composite Mile Index

and the Engineering News-Record
Construction Cost Index, all reduced to

the base of 1940 = 100.

In view of the continuing increase

in competition it is the opinion of this

department that the 8.0 percent drop

in California Index during the first

(juarter of 1954 marks a definite break

in the high construction costs. As long

as general production remains at high

levels and materials and C(iuipmcnt

are readily available continucil lower

costs may be expected, barring inter-

national developments which might

result in large scale federal construc-

tion operations and a return to federal

control of materials.

islative participation so essential to the

blueprint. To the lasting credit of this

committee, they made the most com-
prehensive and painstaking study ever

accomplished by a legislati\e interim

committee in California. Some 60

meetings were held in every part of

the State. Prominent engineers and

tax consultants were engaged. Califor-

nia's highway system, the financing

of highways and our present as well

as future needs were subjected to the

most searching studies and evaluations.

Detailed reports were subsequently

submitted to the entire Legislature.

Public Interest

During this interim period, the in-

crease in public interest was best e\i-

denced by an enlargement of the

Major Highway Development Com-
mittee. Truck organizations, the oil

industry, local chambers of commerce,
railroads, merchant organizations as

well as city and county government

representatives were all brought into

participation. The momentum gained

during the period between sessions,

1945 to 1947, impelled Governor Earl

Warren to call a special session of

our Legislature to run concurrently

with the regular session of 1947.

Time, of course, does not permit

going into the trials and tribulations

which all of us in any way connected

with the matter went through. Suffice

to sav fuel taxes were increased from

3 cents to 4'/: cents; registration fees

went from $3 to $6; weight fees were

increased substantially; and allocations

to cities and counties for their streets

and roads were materiall\- increased.

Substantive changes were also made
in administrative provisions of the law.

Spiraling Costs

We thought at that time that we
were making an attack upon a $1,674,-

000,000 problem with something just

over one billion dollars over a 15->ear

period. However, as a result of spiral-

ing costs the highway construction

dollar fell far below the value antici-

pated. This, coupled with an increase

in population and motor vehicle reg-

istration far beyond the wildest pre-

dictions and best estimates of 1946 and

1947, soon led to the inescapable fact

that we were falling behind faster

than at an\- period in our history.

Where we had anticipated getting $5
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worth of construction, \vc were get-

ting only $4. \Ahcrc in 1946 it w ;is

estimated, and the Legislature based

its action on these figures, tiiat the

population of our State would reach

11,100,000 by 1960, we passed the 12,-

000,000 mark in late 195 3. Where the

best forecasts in 1946 told us that we
could anticipate 5,250,000 vehicles by
1960, \\c passed 6,000,000 just at the

end of last \car, 1953.

As a result of all this, we found that

by 1952 we had critical deficiencies

amounting to $3,314,000,000 where in

194" thc>- had been estimated at $1,-

674,000,000.

Redoubled EfForts

As early as late 1949 and earl.\- 1950

the user groups were becoming aware

of tiic inadequacy- of the 1947 pro-

gram. With the blueprint already pre-

pared and proven, it was not difficult

to get a new movement under ^\•a\•.

At about this time, the California

Highway Users Conference was or-

ganized and joined the ranks of those

in favor of an accelerated program.

The Legislature was receptive; in fact

some individual Alembers of the Leg-
islature ^\'ere the first to sound the

alert. The user groups were again

ready and the public was well

oriented.

The Major Highway' Development
Committee was reactivated. They
went back to the Legislature in 1952.

L^pon their request a resolution was
introduced and adopted setting up an-

other joint interim committee. Also

in 1952, the California Highway Users

Conference formed a highway com-
mittee and, thereafter, the conference

worked closely with all user groups

in full support of an accelerated pro-

gram. In passing, it is interesting to

note that a large citizens committee

was appointed to act in an advisory

capacity to the legislative interim

committee. Although not too success-

ful when measured by its accomplish-

ments, such a device to broaden par-

ticipation in the formulation of a high-

way program should be given serious

consideration by anyone who is draw-
ing a blueprint for adequate roads.

1953 Legislation

It is enough to say that the legisla-

tive committee again hired outside

talent. The Automotive Safetv Foun-

dation, as in 1946, was again retained,

along with other consultants. Studies

were made and reports were written.

As a direct outgrowth, the Legislature

in 1953 passed a bill increasing our

gas tax from 4'/2 to 6 cents, the fax-

on diesel fuel from 4'/; to 7 cents and

increased weight fees and other fees

33 1/3 percent.

In this brief time I've been able to

express this blueprint only in the

broadest terms. So much has been left

unsaid that I fear that I haven't told

the whole story. On the other hand,

it is frequently the fault of a lawyer

to use too many words to say the

simplest of things.

At any rate, the results in Cahfornia

speak for themselves. After quite a bit

of petty political skirmishing during

the 1953 Session, the Legislature set-

tled down and passed a tax increase

bill, which everyone conceded would
be done. The climate was right. Con-

fidence in our highway administration

was evident on every hand. The best

proof of the practicality of our blue-

print was the general acceptance by
the taxpayers of the usually unpalat-

able increase in taxes. We have talked

to literally dozens of legislators since

these increases went into eflfect. All

have expressed amazement over the

fact that there have been no protests

from their constituents. Another bit of

evidence is the fact that the Legisla-

ture considered and finally discarded

a scheme to earmark money for ex-

penditure on mainline roads only. We
like to think of this as a compliment

to our administration of the highway
program.

Concrete Results

I've spent most of my time on the

blueprint. It would be perfectly

proper for you to say, "That's all fine,

but what did you build from your

blueprint?" Well, being from Califor-

nia, I'm naturally modest. But since

you have asked the question, I feel

obliged to answer it.

Between 1912, when ^\•e first went
into the highway business on a state-

\\ide basis, and 1945, we spent S500,-

000,000 on our State Highway System.

(I'm talking only of construction dol-

lars.) In the 10 years between 1945

and the end of the fiscal year in June
of 1955 we will have spent or obli-

. . . Continued on page 64

Excavation on
Waldo Approach
Poses Problem

w„
(Photo following page)

'hkn, by riie end of 1954, the Guy
F. Atkinson Company completes its

14,122,382 contract for grading, struc-

tures, and portions of base and surfac-

ing on the four-mile Waldo Grade
approach to the Cjoldcn Gate Bridge,

a major step will have been taken in

breaking the bottleneck on the Marin
County approach to this world-fa-

mous bridge.

The second contract for surfacing,

median curb, and final incidentals will

follow immediately.

The project will convert the exist-

ing four-lane undivided highway into

a modem six-lane divided freeway.

This is being accomplished by con-

struction of a new roadway approxi-

matel\' equal in width to the present

highway. Three lanes for traffic in one

direction will be constructed on the

new roadway and the existing high-

way will then be reconstructed to

proxide three traffic lanes for travel

in the opposite direction. The project

involves construction of a second

highway tunnel, two side-hill viaducts,

a new undercrossing, new overcross-

ing, the extension of two existing un-

dercrossings, and the extension of a

military tunnel which crosses beneath

the freeway.

Of primary importance during the

construction period is provision for

the 25,000 vehicles which must pass

through the project daily.

Of particular interest will be the

movement of 750,000 cubic yards of

earth originating in new highway cuts

which must be transported across the

present roadway for construction of

new embankments. Operations have

been scheduled so that a new under-

crossing has already been completed,

which \\-ill ultimately serve to sepa-

rate traffic entering or leaving the

freeway from the City of Sausalito.

In the meanwhile, excavated material

is being transported through this un-

dercrossing beneath the existing high-

way, to the end that traffic on the

existing highway will not be subjected

to the crossing of the contractor's

equipment.
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These photos courtesy of Caterpillar Tractor Company show construction on Waldo Grade approach to Golden Gate Bridge. An ingenious and carefully worked

out sequence of construction operations is being follov/ed with the result that the work is being accomplished with minimum interference to passing traffic.
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Mail Bag
NEW NAME ON LIST

DEPARTMENT OF HIGHWAYS
of the

County of Cook

Chicago 6, Illinois

California Highii-ays- avd Public

Works

Gentlemen: Aly attention was

called to your fine publication the

other day. Inasmuch as I am in charge

of the field-checking of all plans origi-

nating with our Cook County High-

way Department many of the articles

in your publication should prove of

great interest and value to me and my
associates, and if possible, I would ap-

preciate having my name placed on

your mailing list. You may be assured

that all copies received will be read

with interest.

Yours very truly,

Stanley Rezabek
Hwy. Engr. Ill

Cook County Highway
Department

WILL DO

COURTEOUS TREATMENT

Oakland, California

John S. Daniels
Metropolitan District

Right of Way Agent:

We would like you to know how
pleased we were with our dealings

with the Division of Highways in

selling our home, at 1407 14th Street,

Oakland. Mr. Edward W. Cutler and

Mr. George N. Paul, Right of Way
Agents, were most kind and under-

standing. We appreciate every kind-

ness shown us. We feel they have both

made friends among us.

Sincerely,

Mr. and Mrs. W. V. Moresi

Champaign, Illinois

May 5, 1954

Mr. Kenneth C. Adams, Editor

Dear Mr. Adams: I have been re-

ceiving copies of your periodical, Cali-

fornia Highways and Public Works
since January, 1954. Your publication

is undoubtedly one of the best in its

field and I read and reread every edi-

tion cover to cover. I intend to bind

them yearly.

As of June 1, 1954, I shall be asso-

ciated with the Bureau of Street Traf-

fic in Chicago, and will change my
address on that date. Would you be so

kind as to send future editions to the

new address.

Robert L. Zralek
6906 North Knox
Lincolnwood
Chicago 30, Illinois

HOW RIGHT

Alhambra, California

De,\r Mr. Adams: For about 40

years I have been active in Chicago in

politics and motor highway safety

work.

As far back as I can remember

when the automobile was beginning

to take the place of street cars we in

Chicago started to talk and hold com-
mittee meetings to improve automo-

bile highways. In 1945 I retired from

public life and moved to California.

Here we have public highways of

which our state officials can be proud

as they did not talk about them and

hold meetings, but they actually made
them a reality.

I am certainly happy to be a Cali-

fornian now where we believe in ac-

tion. Our highway system is a good
example.

Cordially yours,

Frank J. Tomazak

MAGAZINE INFORMATIVE

ALFRED J. RYAN
Consulting Engineer

Denver 2, Colorado

California Highways and Public

Works
Gentlemen: A large portion of

my practice of engineering is related

to the construction of modern high-

ways. In the conduct of this practice,

we have found a great deal of valu-

able information in your publication.

Yours truly,

Alfred J. Ryan

COMPLIMENTS MAGAZINE

SUPERIOR MARKING EQUIPMENT COMPANY
San Francisco 5, California

Kenneth C. Adams, Editor

Dear Mr. Adams: I wish to thank

you for placing my name on the mail-

ing list for the California state high-

way magazine. Already I have read

the January issue from cover to cover

and enjoyed it like all the other issues

I have seen of this magazine. Beyond

all doubt the magazine is a tribute to

the periodical field.

Very truly yours,

Louis R. Laeremans

MAGAZINE IN CLASSROOM
Los Angeles 62, California

Mr. Kenneth C. Adams, Editor

If at all possible, I would like to be

placed on your mailing list. I have

used your magazine for teaching ma-

terial and find that the students ap-

preciate accurate, up-to-the-minute

information which a textbook cannot

contain. The wealth of material of-

fered ties in with the entire school

program and offers a medium for

teaching safety along with mathe-

matics.

Sincerely,

Miss Thais E. Hancock
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Quick Thinking Saves Life of Diver Working on State Bridge

Q>fuiCK THINKING and courage on the

part of Gilbert B. Wilson, diver

tender, averted a tragedy on the Rich-

mond-San Rafael Bridge. Wilson
saved the life of Charles J. Wendell,

Diver-Construction Inspector, and has

been officially commended by Direc-

tor of Public Works Frank B. Durkee
and Norman C. Raab, Projects Engi-

neer of the Division of San Francisco

Bay Toll Crossing.

In a succinct report of the incident

to his superiors, Wendell said, "On
starting to enter the west diaphragm
from the NAV shaft, one of the No. 1

1

vertical bars fell, fouling the diver's

air hose and telephone cable. In try-

ing to free myself I turned upside

down.

"Rather than risk rupturing the

dress or inflating myself to such an
e.x'tent that movement would become
impossible, it was necessary to close

off the supply of air, which allowed
water to enter the suit and collect in

the helmet. The tender, G. B. Wilson,
was informed of my predicament. He
handed the phones to the engineer-in-

charge, and immediately jumped into

the water and was able to climb down
the bar steel about 10 feet below
water to reach me. I had floated up
to the free length of my lines from
point of entanglement. In the mean-
time, I had lapsed into unconscious-

ness from lack of oxygen. The tender

was able to right me and, with the

assistance of the engineer-in-chargc

and the boat operator, pulled sufficient

slack in the lines to get me to the sur-

face. The face plate was opened and

the air supply turned on. At this point

I regained consciousness.

"If it had not been for the courage

and cool-headedness of the tender, G.
B. Wilson, I probably would not be

writing this report. He should be

highly commended for his prompt
and courageous action."

Director Durkee wrote to Wilson:

"I wish to join with Mr. Raab in

commending you for your courage

/n ihis photograph C. J. Wendell, diver, is being prepared for an underwater trip by G. 6. Wilson, the

diver's tender, right, whose courage saved the life of Wendell. Photo courtesy Richmond independent.

and the efficient manner in which you
handled this emcrgencs'. This also will

express appreciation on behalf of the

entire Department of Public Works."
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Retirements s ervice

Bert A. Reber

Ikrr A. Rcber, a state cinplov"ec

since 1921, retired May 8th from his

position as an associate highway en-

gineer with the Division of Highways.

He last served in the Reports and Sta-

tistical Sections of tiie division.

p_ With the excep-

tion of two short

periods as Engineer

and Superintendent

of the Aileghanv-

El Dorado Gold
.Mining Company,
Alleghany, Califor-

nia, Reber's service

with the State has

been continuous
for a total of moreBERT A. REBER

than 31 \cars.

Reber was born in Lindsay, Ne-
braska, December 22, 1892. He re-

ceived his earlier education in the

Butte, Montana, grade and high

schools and later was graduated in

1915 as an engineer of mines from

the University of Montana, School of

Mines.

Early positions ^\•ere w itii the Ana-

conda Copper Alining Company,
North Butte Copper Company, and

as engineer and assayer for the Boston

and Corbin Copper and Silver Mining

Company. All were in Montana.

Reber designed and supervised the

construction of the hydroelectric

power plant for the Absarokee Power
Company, Absarokee, Montana. He
then supervised the early operation of

the plant until December of 1918.

Until he became associated with the

Department of Public Works in De-

cember, 1921, as a hydraulic engineer

with the former Division of Engineer-

ing and Irrigation, Reber worked for

several mining companies as engineer,

geologist, flotation mill operator, su-

pervisor of leases and as mine and min-

ing examiner.
. . . Continued on page 62

and Public Works

H. C. Van derGoes

fliNKV (;. \'an uer Gofs, Associate

Architectural Draftsman, retired from

the Bridge Department April 30, 1954.

HENRY C. VAN DER GOES

"Van," as he prefers to be called,

was born in Holland December 2 3,

1892. His formal education included

attendance at the Netherlands branch

of Beaux Arts. Following this he trav-

eled extensively in western Europe.

His American experience in all

branches of architecture and allied

engineering was obtained in the AMd-

west and California. This work in-

volved both design and construction

of industrial and office buildings,

schools, colleges, churches, apartments,

hospitals and bridges.

He entered state service with the

Division of Architecture January 20,

1936, transferred to Headquarters Of-

fice of the Division of Highways Oc-

tober 16, 1941, and to the Sacramento

Office of the Bridge Department Jan-

uary 20, 1943.

Ruth Miles Wallauer

RUTH MILES WALLAUER

As a young lady, Ruth Miles on

November 19, 1917, entered state

service as a stenographer for the De-

partment of Education. As Mrs. Ruth

Miles Wallauer she retired on April 1,

1954, with the classification of perma-

nent intermittent

stenographer- clerk

after many years of

duty with the De-
partment of Public

Works, Division of

Highways.

On Jiily 1, 1918,

she transferred to

the Division of
Highways; in No-
vember, 1922, went

back to the Department of Education

and on January 15, 1924, transferred

to District X, Division of Highways.
On October 15, 1925, Ruth was

granted a leave of absence to go to

Europe and upon her return in 1926

was reinstated in District X. She re-

signed in April, 1934, to become Mrs.

Carl Wallauer.

In July, 1934, she was given the

title of permanent intermittent stenog-

rapher-clerk and served at intervals as

her services were required in the

Equipment Department, Central Of-
fice and Service and Supply Depart-

ment of the Division of Highways and

in the office of the Director of Public

Works.
In the Department of Education in

1922 and 1923, Ruth was secretary-

stenographer to Herbert R. Stoltz,

Chief, Division of Physical Education,

and in Highway District III and X
was employed as chief stenographer.

His professional work was inter-

rupted for a year and a half in World
War I during which he was on the

French battlefronts in the Field Artil-

lery. For a considerable period his dis-

ability resulting from the war has been

. . . Continued on page 62
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John D. Moore H. C. VAN DER GOES Francis B. Stewart

John D. Moore was lionored by asso-

ciates on Alay 6, 1954, with a noon-

time testimonial ceremony on the

occasion of his last day with the Divi-

sion of Architecture before retirement

after completing 28 years with the

State. .Moore, the

jT' - son of Edward

f ,M. and Gertrude

I"mil\- (Faulkner)

.Moore, was born

on .\pril 29, 1882,

^A at Bayshore, New
^^ "^L%^ York. He attended

^^^k ^^^H grade schools and^^ .'^•l Islip High School
JOHN D. MOORE

.^^ j^iip^ N^.v York.

The Moores moved to Batty, Nevada,

in 1906. Then John obtained a job as

freight clerk with the Las \'egas

Tonapah Railroad. In 1907 he became

freight clerk for the Tonapah Rail-

road at Springdale, Nevada. In the

latter part of that same year he moved
to Los Angeles where he was em-

ployed as a bookkeeper by the Ger-

man Trust and Savings Bank from

1907 to 1914, subsequent to which he

was the general bookkeeper for the

Merchants National Bank of Los An-

geles from 1914 to 1918. In the latter

year he went to Alaska where he pros-

pected for three years, after which he

hauled fuel for the Fairbanks Gold-

dredge Compan\'. He returned to Cali-

fornia in December, 1922.

The month of June, 1927, stands

out as the most important montli in

Moore's life as it was in tliat month

that he married Isabel Kimbell, origi-

nally from New Jerse\'. The\- liave

one daughter, Jesse Gertrude.

On June 14, 1927, Moore went to

work for the Division of Highwass.

He was hired as a lieavy truck opera-

tor, operating heavy trucks on force

account road construction on the San

Bernardino Big Bear Road. In 1928

wjien force account roatl construction

was curtailed he was transferred to the

Maintenance Department, being sta-

tioned in Westmorland from 1928 to

1930. In the latter year he was placed

in charge of special handling of eijuip-

ment in the Imperial V^iUcy, and sub-

Zon\\n\iBd from page 61 . . .

recurring to such an uncomfortable

e.xtent as to cause his retirement. B>-

having created new and enduring

st\les of bridge architecture he leaves

an indelible imprint upon our bridges

b\- economically combining function-

alism and beauty. This spirit will be

fostered by his assistants whom he

trained. Training the men who work
with him has always been one of his

proudest accomplishments.

\'an's art work has been reproduced

in numerous publications and lias been

of inestimable value in developing

public relations for the Division of

Highways, besides assisting our de-

signers in judging the finished appear-

ance of their projects. He was also an

expert in turning out realistic models

to illustrate his ideas.

Henry with his wife Eda resides at

3114 Si.xth Avenue, Sacramento. They
have a week-end retreat somewhere in

Pollock Pines. At both places there is

ample equipment and opportunity for

this artist-craftsman to enjoy his fu-

ture leisure.

sequent!)' became subforcman in Indio

and foreman on the San Bernardino-

Running Springs Road. In 1931 he was

assigned to the District Mil office in

San Bernardino as assistant to the As-

sistant .Maintenance Engineer with the

title of timekeeper. A brief tour of

duty in the field at Cajon Pass as main-

tenance leading man was followed b\'

a 12-\'ear assignment at Keen Camp,

Riverside County, as property and

equipment control man. In Septem-

ber, 1947, he was promoted to the

rank of field office assistant in the

Division of Architecture and assigned

to the Division of Architecture's San

Diego Office. When this became tlic

hcadciuarters for rlie Division of .Archi-

tecture's District 6 in Januar\-, 1949,

Moore assumed the function of chief

clerk of the district. In rliis latter ca-

pacit\- he was in cliargc of all prop-

ert\-, equipment, maintenance, fiscal,

and clerical operations.

Mr. and Mrs. Aloorc intend to re-

tire to their ranch at Stonyford, Co-

lusa Count\', tlie nortlicrn bouniiar\'

of which lie points out is tlic deer

Irancis B. Ste\v.\rt, Associate High-

way Engineer in District XI at San

Diego, will retire on July 1st after

23 years with the Division of High-

wavs.

Stewart's career with the division

began in 1931 when he went to work
as an assistant resident engineer in

District III, then located at Sacra-

mento. In February of 1933 he was

transferred to Los Angeles, and seven

months later moved to San Diego

where he first served as chief drafts-

man of the new ly formed District XI

and later as resident engineer on many
important construction projects in the

southern part of tiie State.

Stewart's services have proven par-

ticularlN' valuable in connection with

special investigations, such as the

scouting of material sites and the

stud>- and solution of complex hy-

draulic and drainage problems.

A native of Ashton in Clark Count)-,

Missouri, Stewart received his C.E.

degree from the LTniversity of Mis-

souri in 1915. From 1915 to 1922 he

did surveying and general consulting

work on various private drainage,

sanitation, highwa)' and mining proj-

ects. In 1923 he went to work for the

Missouri Highwa)- Department, first

as chief of party, and later as resident

engineer on highwa)- and bridge con-

struction jobs.

From 1926 to 1930 he was with the

Kansas Highway Department, also as

a resident engineer on bridge and

highway projects.

BERT A. REBER

Continued from page 61 . . .

After service as a h\-drauiic engi-

neer, Rcber transferred to the Di\i-

sion of Highways as a civil engineer-

ing draftsman and served several )-ears

in Districts III and X. He was trans-

ferred to Headquarters in July, 1948.

hunting preserve boundar)- which

gives him full season participation

from his front porch. He intends to

spend his time ranching and possibly

traxcling.
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March, 1954
AIA.MLDA Ct)HMV--At the San I-r.mcisco-

Oakland U.iy Bridyt* Oistribution Structure in the

City iif Oakl.inil. structure additions and miscella-

neous road work to be constructed. District 1\'. Route
5, 69. Rothschild. RalHn & VVeirick iv Pacific BridRC

Co., San rruncisco, S4,31**,071.5O; Charles L. Har-
ney. Inc.. San Francisco, $4,441,086.25; Walsh Con-
slructiou Co., San Francisco, $4,474,308; Stolte Inc.,

Cialld^her uihI Burk, Inc., and Fred J. Farly Jr., Co.,

Inc., Oaklanil. $4,523,481.25; M & K Corporation,

Frederickson i^t Watson Construction Company and

J. H. Pomeroy Compan>\ Inc., San Francisco, $4,-

542,498.85; Williams & Burrows Inc.. and Carl N.
Swenson Company. Inc., South San Francisco, $4,-

560,536.85; Guy F. Atkinson Company, South San
Francisco, $4,566,706.50; Peter Kiewit Sons' Com-
pany, San Francisco, $4,587,679; B. J. Llkropina,

Policli, Krai, and John R. Ukropina, San Gabriel,

$4,673,087; A. "Feichert and Son, Inc., and John C.

Giest, Sacramento, $4,686,772. Contract awarded to

MacDonald, Young & Nelson, Inc.. Monison-Knud-
son Company, Inc., San Francisco, $4,194,461.50.

CONTRA COSTA COUNTS'—In the City of

Walnut Creek at the intersection of Mt. Diablo
Boulevard and Oakland Boulevard, a left storage lane

to be constructed. District IV, Route 75, Section A.
Ransome Company, Emery'vilJe, $7,452; Gallagher
& Burk Inc., Oakland, $7,583.90; O. C. Jones &
Sons, Berkeley, $7,882.25; McGuixe & Hester, Oak-
land, $7,945.25; Lee J. Immel, San Pablo, $7,979.50;

J. Henry Harris, Berkeley, $9,016; Orinda Excavat-
ing and Paving Company, Lafayette. $9,240.60; In
dependent Construction Company, Oakland, $9,-

500.75. Contract awarded to John A. Carstensen,
Castro Valley, $6,980.35.

COiNTRA COSTA AND SOLANO COUNTIES
—At Martinez and Benicia, the existing ferry slips to

be repaired. District X, Route 75. H. F. Lauritzen,

Pittsburg, $57,883.50; The Duncanson-Harrelson
Company, Richmond, $59,350; Lord and Bishop,

Sacramento, $60,240; Pacific Bridge Company, San
Francisco, $68,550.50; Stolte Inc., and Cantor &
CouU, Alameda, $73,155. Contract awarded to Healy
Tibbitts Construction Company, San Francisco,

$52,230.

HUMBOLDT COUNTY—Between 11.8 miles

south and 1.2 miles north of Dyerville, nine (9)
redwood trees to be felled, stumps removed, and
portions of roadbed to be widened by gradirtg and
placing plant-mixed surfacing. District I, Route 1

,

Sections C and D. John Burman & Sons, Eureka.

$12,275; Guy B. Hayden, Redway, $12,947; Mercer
Eraser Company and Mercer Fraser Gas Company,
Inc., Eureka. $13,990; Arthur B. Sin, Inc., Santa
Rosa, $19,750. Contract awarded to Paul E. Woof.
Fresno. $1 1,455.

HUMBOLDT COUNTY—Bet^veen 13 miles and
39 miles north of Euieka, drainage facilities to be
constructed. District I, Route 1, Section I, J. Hum-
boldt Construction Inc., Eureka, $3,923. Contract
awarded to Mercer Fraser Company & Mercer Fraser
Gas Company, Eureka, $3,108.36.

INYO COUNTY—For constructing cottage in Inyo
County at Shoshone Maintenance Station. District

IX, Route 127, Section P. Indian Wells Construction
Company, Ridgecrest, $16,650; Dill and Robinson,
Banning, $ 17,396. Contract awarded to Joseph A.
Schlapp, Bishop, $15,669.

KERN COUNTY—Between Rademacher and
Ridgecrest Road, bituminous surface treatment to be
appUed to shoulders. District IX, Route 145, Section
B. Oilfields Trucking Company and Phoenix Con-
struction Company Inc., Bakersfield. S6.326.50;
Robert E. L. Parker Company, Claremont. $7,365;
James E. Roberts, San Bernardino, 57,717; Geiser
Construction Company, Buena Park, $8,163.75;
George E. France Inc.. Visalia, $11,729. Contract
awarded to Bishop Engineering and Construction
Companv. Bishop. S6.093.60.

LOS ANGELES COUNT!'—City of Los Angeles,
at the Ramona Freeway-Santa Ana Freeway inter-

tii.iiij^i. hlv;il^^l> lij^litiiiK .mil illuinin.ili.d sin'i s>slem

to be furnished and installed. District \'II. Route 2,

26. Mel Dennett Electric, San Bernardino. $32,747;
F'ischbach and Muore Incorporated. Los Angeles, $39,-

240; C. D. Draucker Inc., Los Angeles, $39,755;
Chagnon Electric Company Inc., Baldwin Park. $40,-

910; A. S. Schulman Electric Company, Los Angeles,

$43,623; Wesiates Electrical Construction Company.
Los Angeles. $47,810. Contract awarded to Electric

and Machinery Service, Inc., South Gate, $32,516.

LOS ANGELES COUNTY—In the City of Santa

Monica between Olympic Boulevard and the south-

easterly city limits about 1.3 miles in length to be

widened and surfaced with asphalt concrete on exist-

ing surfacing and on untreated rock base. District

\1I, Route 60, Section SMca. M. S. Mecham and
Sons, South Gate, $235,108.70; Griffith Company.
Los Angeles, $240,365.50; Schroeder & Company,
Sim \'alley, $240,677.40; Vernon Paving Compan>

,

Los Angeles, $245,116.50; Oswald Bros. Compan>

,

Los Angeles, $251,472.60; R. R. Hensler, Sun Val-

ley, $256,914.50; Robert E. L. Parker Company,
Claremont. $291,697.70. Contract awarded to George
Savala Paving Company, Hawthorne, $224,383.50.

LOS .\NGELES COUNTY—Near the City of

Maywood, Eastern Avenue at Cheli Air Force Base,

a reinforced concrete undercrossing to be constructed

and about 0.4 mile of roadway to be graded and
surfaced with asphalt concrete on untreated rock base.

District \'1I, Route 167, Section B. J. A. Thompson
& Son, Inglewood, $136,301; A'ido Kovacevich Com-
pany, Rosemead, $137,142.50; Griffith Comany, Los
Angeles, $140,163; Ukropina, Polich, Krai and John
R. Ukropina, San Gabriel. $142,629; J. E. Haddock.
Ltd.. Pasadena, $142,654.70; Norman I. Fade!, Inc.,

North Hollynvood, $144,436.60; C. O. Sparks Inc.,

and Mundo Engineering Company, Los Angeles,
$146,430.60; W. F. Maxwell Company, Los Angeles.
$146,815; Byerts and Sons. Los Angeles, $147,732;
Webb and White, Los Angeles, $153,868.10; E. S.

and N. S. Johnson, Fullerton. $153,888.50; Westway
Excavating Company, Los Angeles, $158,349. Con-
tract awarded to N. M. Saliba Companv, Gardena,
S124.897.

LOS ANGELES COUNTY—Fkestone Boulevard
between Studebaker Road and Orr & Day Road,
about 0.5 mile in length to be graded and surfaced
with plant-mixed surfacing on untreated rock base
and construct a reinforced concrete slab bridge. Dis-
trict VII, Route 174, Section B. Webb and White,
Los Angeles. $387,257; Griffith Company, Los An-
geles, $404,307.50; Cox Brothers Construction Com-
pany, Stanton, $422,035; Norman I. Fadel, Inc.,

North Hollywood. $454,351; W. F. Maxwell, Los
Angeles. $489,757.50. Contract' awarded to B. J.

Ukropina, Krai, Polich, and John R. Ukropina, San
Gabriel, $368,371.

RIVERSIDE COUNTY—Between CoacheUa Storm
Channel and Jackson Street in Indio, about 2.1 miles
to be graded and surfaced with plant-mLxed surfacing
on cement treated base and portions to be resurfaced
with plant-mLxed surfacing and on existing reinforced
concrete bridge to be widened. District XI, Route 26,
Section E. Basich Brothers Construction Company.
R. L. Basich and N. L. Basich. South San Gabriel.

$292,203.20; Norman I. Fadel, Inc., North Hollv-
wood, $294,791.50; E. L. Yeager Company, River-
side, $307,861.25; Matich Brothers and Matich
Brothers Paving Company, Colton, $313,732.25; Cox
Brothers Construction Company, $318,234.65. Con-
tract awarded to Ralph B. Slaughter, Julian, $266,-
614.25.

SACRAMENTO AND SAN JOAQUIN COUNTY—Across North Fork Mokelumne River at Miller's

Ferry, a structural steel swing span bridge to be con-
structed and approaches to be graded and surfaced
with plant-mixed surfacing. District III. Route 900.
PajTie Construction Company, Oakland, $308,625.85;
Rolandi, LeBoeuf and Dougherty. Erickson & Pier-

son, Richmond, $311,494.55; Guy F. Atkinson Com-
pany, South San Francisco, $320,160.40; Stolte Inc.,

and Cantor and CouU, Oakland, $320,733.29; The
Duncanson-Harrelson Company, Richmond, $333,-
756; Granite Construction Company, Watsonville,

$337,377, D.m t .iimli. Edward Kceble, San ju.sc,

$342,087; George Pollock Company, Sacramento,
$343,978.10; James B. Allen. San Carios, $357,618;
Thomas Consiructifin Company, Fresno, $377,256.90;
Wixson & Crowe, Inc., Redding, $385,106. Contract
awarded to Lord and Bishop, Sacramento, $292,-
771.40.

SAN BERNARDINO COUNTY—For modifying
traffic signal system and constructing concrete curb
widening in San Bernardino County, at intersection

of Colton Avenue and Waterman Avenue; District

VIII, Route 26, Section A. Paul R. Gardner, Ontario,
$9,980. Contract awarded to Drury Electric Company,
San Bernardino, $9,291.

SAN BERNARDINO COUNTY—Between 0.5

mile south of Gish Underpass and Palmdale Road,
about 17.4 miles in length to be graded and surfaced
with plant-mLxed surfacing on cement treated base
and existing surfacing and two railroad underpasses
to be extended. District VIII, Route 31, Sections
B,C. R. A. Westbrook and Morrison-Knudsen Com-
pany Inc.. J. v., Los Angeles, $1,575,708.50; Ukro-
pina. Polich, Krai, and John R. Ukropina and Ma-
donna Construction Company, San Gabriel, $1,576,-
474.95; Peter Kiewit Sons' Companv, Arcadia, $1,-

576.498.85; John Delphia-John M.' Ferry, Gordon
H. BaU and San Ramon Valley Land Company, Pat-
terson, $1,640,355.80; Clyde W. W^ood and Sons,
Inc., and Matich Brothers, North Hollywood, $1,647,-
140.10; Vinnel Company Inc., and Subsidiaries, Vin-
nell Constructors, Alhambra, $1,666,158; Dimmitt
and Taylor and George Herz and Companv, Mon-
rovia, $1,682,063.95; J. E. Haddock, Ltd., Pasadena,
$1,683,042.80; Frederickson and Kasler, Sacramento,
$1,691,547.65; A. Teichert and Son. Inc., Baldwin
Park. $1,693,418.50; Basich Brothers Construction
Company, R. L. Basich and N. L. Basich. South San
Gabriel, $1,728,158.65; Granite Construction Com-
pany, Watsonville, $1,763,973; G. W. Ellis Con-
struction Company and L. A. and R. S. Crow, North
Hollywood, $1,797,321.65; E. L. Yeager Company,
J. A. Payton and E. L. Yeager Paving Company, Inc.,
Riverside, $ 1 ,8 58,6 1 7. 1 0; McCammon-Wunderlich
Company, Palo Alto, $2,015,958.12; R. R. Hensler,
Sun Valley, $2,062,506.30. Contract awarded to
Griffith Company, Los Angeles, $1,544,688.35.

SAN BERNARDINO COUNTY—At the intersec-

tion of Euclid Avenue with Fourth Street in the City
of Ontario, traffic signal system and highway lighting
to be furnished and installed. District \TII, Route
192. Electric and Machinery Service, Inc., South
Gate, $17,110; Fischbach and Moore, Incorporated,
Los Angeles, $17,777; C. D. Draucker Inc., Los An-
geles. $18,820; Drury Electric Company, San Ber-
nardino, $23,823. Contract awarded to Paul R. Gard-
ner, Ontario, $16,240.

SAN FRANCISCO COUNTY—In the City and
County of San Francisco, at Harbor Piers 24 and 26
and transit shed between Harbor Piers 24 and 26,
automatic sprinkler system to be repaired. District IV,
Route 68; Rockwood Sprinkler Company. San Fran-
cisco, $9,852. Contract awarded to Griimell Company
of the Pacific, San Francisco, $9,406.70.

SAN JOAQUIN COUNTY—On San Joaquin
River at Garwood Ferry and on Potato Slough at

Terminous Timber Pile, dolphins for two existing

bridges to be constructed. District X, Route 75,5 3,

Section A,C. Elmer G. Wendt, Rio Vista, $31,786;
Lord and Bishop, Sacramento, $33,080; Healy Tib-
bitts Construction Company, San Francisco, $34,420;
LeBoeuf-Dougherty Contracting Company and Erick-

son and Peirson, Richmond, $37,561; H. F. Laurit-

zen, Pittsburg, $39,693; Pacific Bridge Company, San
Francisco, $57,500. Contract awarded to Stolte Inc.,

Cantor & Coull, Oakland, $27,585.

SAN LUIS OBISPO COUNTi'-Between 13.6
miles and 15.3 miles north of San Simeon at various
locations, metal plate guard rail to be constructed.

District V, Route 56, Secrion A. Wulfert Company,
San Leandro. $2,864.80; L. J. Grey & Sons, San Luis
Obispo, $2,939.30; P. J. Zuider^veg. San Luis Obispo,
$3,941.20; Bickmore-Harper, Inc., Santa Maria. $4.-

236; D. E. Higday. Temple City, $4,828.80; Stolte.

Inc., Monterey, $4,903.56; Walter Bros., San Luis
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Obispo, $7,764. Contract awarded to D. D. Galbraith

& Robert F. Batty, Lompoc, $2,574.97.

SAN LUIS OBISPO COUNTY—San Luis Obispo

County, Paso Roblcs Maintenance Station, Riverside

Avenue at SLxth Street in the City of Paso Robles,

truck shelter to be constructed. District V. Charles G.

VVisivell, Pismo Beach, $11,985; Stoltc, Inc., Mon-
terey, $12,661. Contract awarded to E. C. Livingston

Company, Inc., Paso Robles, $11,914.

SAN MATEO COUNTY—Between 1.7 miles

south of La Honda Road and 3.0 miles north of Al-

pine Road (portions) about 1.4 miles in net length to

be surfaced with plant-mixed surfacing on untreated

rock base. District IV, Route 55, Section D. John A.

Carstensen, Castro Valley, $37,445; O. C. Jones &
Sons, Berkeley, $39,218.25; Douglass and Wood-
house, Redwood City, $39,270.80; L. C. Smith Com-
pany, San Mateo, $39,899.50; Browne and Krull,

Los Altos, $40,824.50; Bragato Paving Company,
Belmont, $41,601; George C. Renz Construction

Company, Inc., Gilroy, $45,113.50; Granite Con-

struction Company, Watsonville, $46,430; Joseph

McFadden and Sons Inc., Palo Alto, $46,526.60; J.

Henry Harris, Berkeley, $47,748.25; S.A.E. Com-
pany, Redwood City, $48,913.25. Contract awarded

to Leo F. Piazza Paving Company, San Jose, $37,-

217.10.

SAN MATEO COUNTi'—In the City of Daly
City on Alemany Boulevard at the intersection with

L>'nnewood Drive-Lake Merced Boulevard and at the

intersection with Park Plaza Drive-Cliffside Drive,

traffic signal systems, highway lighting and channel-

ization to be constructed. District IV, Route 56, Sec-

tion DLC. Charles L. Hamey, Inc., San Francisco,

$90,495.70; George C. Renz Construction Company,
Inc., Santa Clara, $91,555.25; The Lowrie Paving

Company, Inc., San Francisco, $93,098; O. C. Jones

& Sons, iSerkeley, $95,412; Eaton & Smith, San Fran-

cisco, $100,888; J. Henry Harris, Berkeley, $101,-

948.90; The Fay Improvement Company, San Fran-

cisco, $102,202.70. Contract awarded to L. C. Smith
Company, San Mateo, $85,155.

SANTA CLARA COUNTY—Between 0.2 mile

south and 0.2 mile north of Hamilton Avenue, about

0.4 mile in length to be widened and surfaced with

plant-muted surfacing and traffic signals and highway

lighting to be installed. District IV, Route 5, Section

Cmb.B. L. C. Smith Company, Inc., San Mateo,

$43,965.50; Joseph McFadden and Son Inc., Palo

Alto, $45,208.40; Leo F. Piazza Paving Company,
San Jose, $47,478.50; George C. Renz Construction

Company, Inc., Santa Clara, $47,846.80; Granite

Construction Company, Watsonville, $50,407. Con-

tract awarded to A. J. Raisch Paving Company, San

Jose, $40,996.90.

SANTA CRUZ COUNTi'—On Mt. Hermon Road
between Camp Evers and Ml. Hermon, about 1.3

miles in length to be graded and surfaced with plant-

mi.xed surfacing on untreated rock base. District IV,

Route 1144. Leo F. Piazza Paving Company, San
Jose, $87,340.58; Fredrickson Brothers, Emeryville,

$99,786.90; George C. Renz Construction Company,
Gilroy, $102,999.15; S. A. E. Company, Redwood
City, $106,099.25; Edward Keeble, San Jose, $107,-

646; Transocean Engineering Corporation, Hayward,
$110,064; Guerin and Morgan, Los Gatos, $110,-

207.60; Joseph McFadden and Son Inc., Palo Alto,

$124,599.26; Paul E. Woof, Fresno, $131,222; Mc-
Guirc and Hester, Oakland, $133,581.65. Contract

awarded to Granite Construction Company, Watson-
ville, $86,628.

TULARE COUNTY—Prefabricated metal build-

ings and a loading platform to be constructed at

Orosi Maintenance Station on El Monte Way, Dis-

trict VI, Route 130, Section A. Robert Jolly Con-

struction Company, Fresno. $12,220; R. T. Dealy

Company, Inc., Avenal, $12,719; Lewis C. Nelson &
Sons, Sclma, $12,734; Guy L. Munson Company,
Dinuba, $12,790; Ralph Litter, Tulare, $16,599.

Contract awarded to L. B. Pipes Company, Fresno,

$11,699.

TULARE COUNTY—At Deer Creek, about 14

miles south of Corcoran, corrugated metal pipes to be

installed and about 0.2 mile of roadway to be graded

and bituminous surface treatment to be applied. Dis-

trict VI. Route 135, Section B. Irv. Guinn Contrac-

tor, Bakcrsfield, $11,667.75; Thomas Construction

Company, Fresno, $12,532.10; Gene Richards Inc.,

Fresno, $12,710.50; Paul E. Woof, Fresno. $12,-

891.20; Gill Construction Company, Bakersfield.

$13,062.25; Stewart & Squire Contractors, Corcoran,

$13,203.75; Baun Construction Company, Fresno.

$13,294.20; Volpa Brothers, Fresno, $13,442.88;

Central Valley Construction Company, Hanford,

$13,715; Griffith Company, Los Angeles, $15,675.50;

Dicco Inc., Bakersfield, $15,557.75; L. B. Wells Con-
struction Company, Visalia, $17,462.50; Stewart &
Nuss Inc., Fresno, $17,984.25; N. M. Saliba Com-
pany, Los Angeles, $17,986.50; Hermreck and Easter

Contractors, Santa Maria, $19,436. Contract awarded
to Phoenix Construction Company, Inc., Bakersfield,

$10,815.10.
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.'U.A.MEDA COUNTi'—Between Hacienda Road

and Dublin, about 4.9 miles in length, to be surfaced

with plant-mixed surfacing on existing pavement and

untreated rock base, and drainage facilities to be con-

structed. Disuict IV, Route 107, Section B. McGuire
and Hester, Oakland, $97,338.50; Lee J. Immel, San

Pablo, $97,398.80; Gallagher and Burk Inc., Oak-

land, $100,743.84; Independent Construction Com-
pany, Oakland, $101,599.50; Fredrickson Brothers,

Emeryville, $101,963; O. C. Jones and Sons, Berke-

ley, $102,606.30; J. Henry Harris, Berkeley, $103,-

922.50; Silva Brothers, Hayward, $104,228.20;

Close Building Supply Inc., Hayward, $104,692.10;

Browne and Krull, Los Altos, $104,711.20; Stan-

field and Moody, Tracy, $108,272.10; John A. Car-

stensen, Castro Valley, $109,984.68; Lee Construc-

tion Company, San Leandro, $111,054.40; Charles

L. Hamey, Inc., San Francisco. $114,303.80; Ball

and Simpson, Berkeley, $118,795.10; L. B. Wells
Construction Company, Visalia, $121,131.80. Con-

tract awarded to Clements Construction Company,
CenterviUe, $94,482.38.

ALAMED.'\ COUNTY—Along and across Arroyo

Seco and Arroyo Las Positas, at Livermore Bypass,

about 1.4 mile east of Livermore, a reinforced con-

crete bridge to be modified, a reinforced concrete

bridge and timber bridge to be constructed and chan-

nels to be excavated. District IV, Routes 5, 108,

Sections F,A. R. G. ChfiEord and C. O. Bodenhamer,
Berkeley, $88,785.80; Lew Jones Construction Com-
pany, San Jose, $91,036; Robert R. Murdoch, Oak-

land, $91,501.50; O. C. Jones and Sons, Berkeley,

$95,390; Norman I. Fadel, Inc., North Hollywood,

$98,516.50; James H. McFarland, San Francisco,

$98,783; R. E. Maxwell Jr., and Charles S. Moore,
Sonora, $99,063.50; S and Q Construction Company.
South San Francisco, $100,840; Underground Con-
struction Company, Berkeley, $102,319.80; McGuire
and Hester, Oakland, $103,657; George C. Renz
Construcrion Company, Inc., Santa Clara, $108,717;
C. K. Moseman, Redwood City, $112,636.50; Fred-

rickson Brothers. Emeryville. $114,319.50; Oscar C.
Holmes, Redwood City, $114,833; Friant Construc-

tion Company, Fresno, $115,055.50; Bos Construc-
tion Company and Ace Excavators, Berkeley, $123,-

293.10; Johnson, Drake and Piper Inc.. Oakland,
$126,466.25; Edward Keeble, San Jose, $126,968.50.
Contract awarded to Gene Richards, Inc., Fresno,

$86,671.

AAL\DOR COUNTY— Between San Joaquin

County line and 2.3 miles easterly, approximately

seven miles southwesterly of lone, about 2.3 miles in

length, roadway to be graded and paved w^ith plant-

iTiixecl surfacing on untreated rock base. l>istrict X,

Route 97, Section A. John G. Mehren and Floyd O.

Bailey, Sacramento, $160,725; A. Teichert and Son

Inc., Sacramento, $163,851.25; Stewart and Squire

Contractors. Corcoran, $166,947.40; Transocean En-

gineering Corp., Ha>'ward, $167,348; McGuire and

Hester, Oakland, $181,388.50; Tliomas Construction

Company, Fresno, $195,331; Nomcllini Construction

Company, Stockton, $197,944.50; Huntington

Brothers, Napa, $199,871; Clyde W. Wood and Sons,

Inc., North Hollywood, $207,313.50; M. J. Ruddy
and Son, Modesto, $213,965.75; Harms Brothers,

Sacramento, $218,075. Awarded to C. V. Kenworthy,
Stockton, $154,808.10.

CONTRA COSTA COUNTY—In Mount Diablo

State Park, between summit and Diablo Road, about

11.3 miles in length, to be widened and bituminous

surface treatment applied. District IV. Gallagher and

Burk, Inc., Oakland, $71,069; Fay Wills. Aniioch,

$73,711; Gordon L. Capps, Stockton, $75,522; Mc-

Guire and Hester, Oakland. $76,816; J. Henry Har-

ris, Berkeley, $77,475.25; John A. Carstensen, Castro

How Do We Blueprint?
Continued from page 55 . . .

gated for construction 11,122,000,000.

VVe are presently investing in the im-

provement of our highway plant at

the rate of about $1,000,000 ever>-

working day.

What are we accomplishing? In

1945 we had only 329 miles of multi-

lane highway in our 14,000-mile sys-

tem. Today we have 1,317 miles com-

pleted, under construction or adver-

tised. One hundred twenty miles of

this are constructed to full freeway

standards and another 88 miles are

under construction. Six hundred seven

miles are constructed to expiessway

standards with limited access only;

and the balance are four or more lanes

of divided highway without limitation

of access at the present time. We are

now engaged in acquiring access along

many miles of this presently unre-

stricted multilane highway.

Vehicle Registration Problem

Why are we doing all this? Well, I've

already told you that we have 6,000,000

vehicles registered in California. That is

about one-tenth of all the vehicles in the

Country, and as recently as 1940 we had

only 2,900,000. Our Hollywood Freeway

in Los Angeles is carrying over 120,000

vehicles per day and predictions ore that

it will soon be carrying considerably in

excess of that figure. Our San Francisco-

Oakland Bay Bridge, with a designed

capacity of 63,000 per day which was
not expected to be reached until 1970 is

now carrying an average of 87,000 ve-

hicles per day with peaks as high as

109,000. Here's another way of more
graphically stating our problem:

If all of the vehicles regisfered in

California were traveling 40 miles

per hour, af properly spaced inter-

vals, they would fill a six-lane free-

way stretching clear around the

world at the equator; or they would

occupy nine freeways of six lanes

each stretching across the United

Slates from the Atlantic to the Pa-

cific.

And I might add that just to keep

us in business our vehicle registration

is increasing at the rate of about 7,000

everv week.

Valley, $87,944; L. B. Wells Construction Company,

Visalia, $90,740; Gene Richards Inc., Fresno, $104,-

000. Awarded to O. C. Jones and Sons, Berkeley,

$58,370.
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Skyline View of San Francisco From Bayshore Freeway Entering San Francisco

From the South _ Cover
FROM LOWER LEFT UP: Polrero Hill iust prior to unfolding of skyline; looking toward Division

Street Interchange; looking north toward Civic Center; from over Division Street Interchange

—

Boy Bridge Approach in lower right, Golden Gate Bridge in upper center. UPPER RIGHT: Bay-
shore Freeway—Division Street Interchange in left center, Embarcodero and Bay Bridge in dis-

tance. LOWER RIGHT: Modern oil-welded steel superstructures shape course of Skyway as it

circles central district of San Francisco. Aerial photos by M. R. Nickerson; color photo by
Robert A. Munroe, Photographic Section, Department of Public Works.
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On US 101
US 101 from rhe i\Iexic;in border
to S;in Francisco—California's most
history-laden higiiway—is now within
sight of a complete transformation

from the horse and carreta road of the

conquistadores and padres to a mod-
ern multilane divided highway 454
miles long.

Since World War II many miles of

c.\presswa\' and full freeway have
been completed; during the past year
alone the multilane mileage on 101

has increased 35.S miles.

At the same time another 63 miles

are currently under construction to

expresswa\- or full freewa\' standards,

including a large proportion of free-

ways through major cities along the

route. There still remains in the

1954-55 state highway construction

budget another 10 miles of projects

for which bids are to be advertised

in the coming months.

The traffic importance of US 101

between the Mexican border and San
Francisco cannot be overemphasized.
It connects the most populous areas

in California. It has scenic as well as

economic attractions. Cities are grow-
ing and spreading along its route.

Gaps Are Closing

The stead}- improvement of 101,

which received an added shot in the

arm from the 1953 legislative increase

in highwa\' users taxes, is now rapidl\-

taking shape. The individual projects

are beginning to join up, forming
longer continuous stretches of multi-

lane expressway and full freeway.

LOWER: Looking south along Oceanstde-Carlsbad

Freeway on US lOI in San Diego County. CENTER:
In downtown Los Angeles traffic on Hollywood-
Santa Ana Freeway passes unhindered beneath
city streets. UPPER: JusI prior to dedication of Com-
arj//o Expressway in Ventura County, March, 1954.



In the rapidlx- growing San Diego

area tlic last stretch of two-lane high-

way along US 101 between the metro-

politan area and the Alexican border

is being converted into a divided,

four-lane expressway. This section, a

four-mile project between Nestor and

the border, is scheduled for comple-

tion by the end of the year at a cost

of $1,200,000.

Within the Cit\- of San Diego it-

self, where large portions of US 101

are already- four-lane di\ided, another

two miles of full freewa\- is being

constructed between one mile south

and one mile north of Balboa Ave-

nue, while to the north another proj-

ect was recentl\- completed which

provided extra up-hill lanes for slow

moving trucks on the Torrc\' Pines

Grade.
Accidents Decrease

One of the most noteworthy jobs

completed along US 101 during the

past \'ear was the Oceanside-Carlsbad

Freeway which was formally thrown

open to traffic in November. This

10 'a -mile project which cost more

than $11,000,000 has brought much-

needed traffic relief to the area and

to motorists passing the area.

Even more important, traffic acci-

dents and injuries along this section

of highway have decreased 50 per-

cent since the freeway was opened,

a graphic demonstration of the great

saving in life, limb and propert\- builr

into every mile of full free\\ay where

streams of oncoming vehicles are sep-

arated from each other and cross

traffic is handled by separation struc-

tures and interchanges.

Also opened to traffic in April w as

the last stretch of the Hollywood
Freeway between Hollywood Boule-

vard and MulhoUand Dri\e, bringing

to completion the 10-milc, 155,000,000

project. This freeway, between Holl>'-

wood Boulevard and the Los Angeles

Civic Center, has the distinction of

being the world's most traveled high-

way, accommodating some 168,000

vehicles per da\'.

The past \ear has seen the comple-

tion of another four miles of the

LOWER: Looking north toward new tunnel /hrough

Gaviota Gorge in Santa Borboro County. CENTER:

On Cues*o Grade, just north ol San Luis Obispo.

UPPER: Looking north on US 101 north ol Chualar

in Monterey County.
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Santa Ana Freeway, bringing the total

completed mileage to 28. Another five

miles are under construction.

No Stop Lights

Completion of the going jobs along

the Santa Ana Freeway will mean
that, except for two short sections

through Anaheim and Buena Park, a

motorist \\i\\ be able to drive for 45

miles along the Santa Ana and Holly-

wood Freeways through the heart of

the Los Angeles metropolitan area

without encountering a single stop

light.

Heavy construction has also been

going on along US 101 north of the

Los Angeles area in Ventura and
Santa Barbara Counties.

West of the junction with State

Sign Route 23 in \'entura County
the US 101 expressway is being ex-

tended another four miles through
Newbur\- Park to the Conejo Grade
summit.

Last March saw the formal opening
of the 5

'/z -mile, $3,000,000 Camarillo

•Expressway which will be extended
another five miles to the Santa Clara

River under a recently awarded |2,-

000,000 contract.

Another going job is converting

three miles of two-lane highw a\' along

the ocean into four-lane divitlcd ex-

pressway between Punta Cjorda, and

the Santa Barbara County line at a

cost of more than 12,600,000.

in Santa Barbara County the final

work has begun on surfacing a new
section of expressway which passes

to the north of Carpinteria and ex-

tends nearly to Arro\o Parida Creek,

a distance of 3 Yz miles. Cost of this

pntject w ill be close to $2,000,000.

Gaviota Gorge

Santa Barbara County can also

claim one of the more spectacular of

the recently completed jobs, the ex-

presswa\- and tunnel through the

Ga\iota Gorge, opened to traffic last

November.
Scheduled for placing under con-

tract later this year is a $2,500,000 job

to construct four miles of divided

expressway one mile north of Las
Cruces to one-half mile south of the

Santa Vnez River. Another $1,000,000

project now under construction be-

tween Zaca and \Vigmore is replac-

ing the present curving, two-lane

highway with six miles of divided,

four-lane expressway.

In San Luis Obispo County work
totaling $4,100,000 on three major

expressway' and full freeway projects

is now under way.

A 3 /': -mile divided highwav is be-

ing built to freeway standards from

Arroyo Grande to Pismo Beach. Just

north of Pismo Beach the existing

highway has been constructed to

expressway standards to San Luis

Obispo.

Through the City of San Luis

Obispo final work is being completed

on a freeway which will greatly fa-

cilitate traffic flow through that citw

Paso Robles Improvements

Just north of Paso Robles A\ork is

proceeding along another stretch of

expressway which extends north to

LOWER: tooling north along completed portion of

Salinas Freeway. CENTER: North along Bayshore

Freeway in San Mateo County; Third Avenue inter-

change in foreground. UPPER: Looking south from

near Son Francisco-San Mateo county line, show-

ing Bayshore Ftighway curving to right and two

sections of fill in place for future overwater section

across Candlestick Cove.
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San Miguel, a distance of 6'^ miles.

The south end of tiiis project will tie

into a future freeway route through

Paso Rohles.

In .Montere>" County, four miles of

new expressway were completed in

May between two miles north of

Gonzales and Chualar.

Biggest going job in Monterey

County is the bypass of the City of

Salinas. To date, some $.?,000,000

worth of work has been completed.

Other projects, totaling $2,000,000,

are now under construction.

A recently awarded contract for

1.6 miles through Gilroy will provide

a wider, safer facility with a median

strip separating opposing traffic.

North of San Jose is one of the

iieaviest traveled sections of US 101

in the State, the Bayshore Highway.

The Ba\shore during the past year

has seen the completion of two free-

way projects, the 2 '/2 -mile section

through San Mateo completed in

January for $1,780,000, and the

Army Street to Bryant at 9th and

10th Streets section in San Fran-

cisco completed last October at a

cost of $5,000,000.

Bayshore Projects Under Way

Current construction is extending

the full freeway south of San Mateo

for another five miles to San Carlos,

is building a 1.7-miie section from

Alcmany Street to Third Street in

San Francisco, and is extending tiie

elevated freeway in San Francisco

from the Division Street Wye east to

Fourth Street and west to Mission

Street via 13th Street.

Work also is under way which will

connect the Ba>shore to the San

Francisco-Oakland Ba\' Bridge includ-

ing structures to provide a take-off

for the future Embarcadero Freeway.

One of the most interesting features

of the Baysiiore work has been the

construction of an open water fill be-

tween Sierra Point and Candlestick

Point just south of the San Francisco

county line.

AVith two sections of the fill to-

taling two-thirds of a mile alreadv

constructed, the California Highway
Commission recentl\' voted an addi-

tional 51,500,000 to continue the con-

HIGHWAY PROGRESS

By FRANK B. DURKEE, Director of Public Works

The year 1954 ma>' well go down
in highway transportation history as

the year in which the struggle to

overcome congestion, traffic acci-

dents and other highway deficiencies

finally turned in favor of the people

of California.

No time has been lost in convert-

ing the increased revenues made avail-

able by the Legislature in 1953 into

mile after mile of urban freeways,

other wider and straighter highways,

and new bridges. The accelerated

highw a_\ construction program which

has been under way since last sum-
mer is now reaching a new peak;

it is adding to the capacity of Cali-

fornia's highways in a manner that

will save time, money and lives for

those who drive and ride in our

6,000,000 motor vehicles.

Governor Goodwin J. Knight,

Members of the Legislature, and the

people of California have indicated

their desire for, and great interest in,

a program to speed up the improve-

ment of the State High\\a>" System.

We have been building good high-

wa\s in California, but we have not

been building tiiem fast enough. We
are behind traffic needs. However,
on July 1st, we had completed 1,164

miles of multilane divided highways,

and we had another 237 miles of that

type under construction. This is a

greater mileage of multilane divided

highw a> than is available to motorists

in any other state. More than 10 per-

cent of the 14,000 miles on the State

Highway S\"stem has now' been con-

structed or is under construction to

these standards.

Included in the completed multi-

lane mileage are 135 miles of full

frecwaxs w ith all turning movements
and cross traffic at separated grades

and with completely controlled ac-

cess. Another 120 miles of full free-

way are under construction. The
wortii of this highest type of high-

way, in safety and convenience, has

been conclusively demonstrated in

the past decade in California.

Progress on the rebuilding of the

State Highway System is illustrated

in the articles on U. S. 40 and U. S.

101 which appear in this issue. With
more than 400 highway contracts

now under way throughout the State

having a construction value in excess

of $210,000,000, visible improvement
is apparent on ail sides. Some of the

projects nearing completion and
many that are in advanced stages of

construction could not have been

undertaken for several years if the

augmented revenues had not been

provided by the Legislature.

But with all of this progress, there

still remain many miles of state high-

wa_\' inadequate for the traffic which

. . . Confinued on page 61

struction of another 0.9 of a mile. The
fill will eventually carry a 3/4 -mile

section of the Ba>siiore Freeway over

the \\ atcr between the tw o points.

Expenditures Over $65,000,000

Estimated total cost of riie com-
pleted Bayshore I'"rccwa\', which will

extend for nearly 49 miles from San

Jose to San Francisco, will be around

$110,000,000. Expenditures on the

Ba_\shore to date now total more
than $65,000,000 including rights of

way.

The development of US 101 be-

tween tiie Mexican border and San

Francisco is tjpical of the accelerated

highway construction program now
under wa\' throughout the State.

However, with all this progress

there are still many serious deficien-

cies on US 101 between San Diego
and San Francisco. Studies and plans

are in various stages of completion to

correct tlicse conditions. 1 here are

still 200 miles whici\ are inadcijuate

and which must be multilaned in the

near future. The remaining gaps in

rhe multilane construction through

the Santa Alaria and King City areas

and in Santa Clara County are con-

clusive evidence of the need for a

conrinueil accelerated state highway
impro\ement program in California.

California Highways



Development of In California—Freey/ay

Sections Being Extended

eOnOR S NOTE: The series of articles, of which the First
(wo on US 40 and US 101 ore in this issue, will be contin-
ued in the next number with progress reports on US SO and
US 99. Historic U S 40
M.loRi: nation-wide attention has

been focused on US Highway 40 in

the past r^vo or three years tiian any
other major route. US 40 has been the

subject of a \\idei\- read book, the
scene of a dramatic rescue when a

train was trapped by snow west of
Donner Summit, and an officially des-

ignated Trans-Sierra route of primary
importance to the civilian economy
and militar\- requirements of the
Nation.

The California portion of US 40,

213 miles long from San Francisco to

the Nevada state line, includes some
of the most modern mileage of the
entire transcontinental route, with ap-
proximately 65 miles multilaned and
divided and another 27': miles under
construction or budgeted as multi-
lane expressway or full freew^ay.

In addition, surveys and plans are
in various stages of completion for
further development of this highway
to adequate standards all the way
from San Francisco to a few miles
west of Gold Run, above the 3,000-

foot elevation on the west slope of
the Sierra Nevada. Studies are in prog-
ress for the ultimate development of
the route as a multilane highway from
Gold Run all the way to the Nevada
state line.

Projects Under Way

The section of US 40 between San
Francisco and the Carquinez Bridge
is now the scene of much heavy and
expensive freew-a\' construction. Sev-

eral multimillion-dollar projects are

now under way, exemplifying the
determined effort of the State to
bring this important artery up to a

standard adequate for the large vol-

umes of passenger and commercial
traffic which it carries.

In San Francisco—near the western
terminus of US 40-two contracts are
under way which will connect the San
Francisco-Oakland Bay Bridge to the
Bayshore Freeway, providing five

blocks of viaduct with a construction
cost estimated at 14,800,000.

In addition, to improve traffic con-
ditions a series of contracts to be let

soon will construct new ramps to the
San Francisco-Oakland Bay Bridge at

Verba Buena Island and widen and
improve the Toll Plaza.

In Alameda County at the East Bay
Distribution Structure (US 40-US 50)
a third level and new ramps which
will eliminate all cross-weaving traffic

movements are being constructed at

a cost of 14,194,000.

Between the East Bay Distribution
Structure and the El Cerrito Over-
head two contracts are under way and
a third will begin in the autumn of
1954 which will convert the existing

six-lane highway to VA miles of eight-
lane full freeway almost as far north
as the Contra Costa county fine.

Intimated total construction cost is

$14,000,000.

In Contra Costa County—between
Richmond and east of San Pablo-

bids will be opened this fall on grad-
ing, paving and structures for 4.7

miles of full freeway on a new route
for the Contra Costa portion of US
40. The State Highway Budget allo-

cation for this project is 16,000,000.

A 1390,000 contract for an overpass

of the Santa Fe Railway tracks in

Richmond and a bridge across San
Pablo Creek near the north city limits

of San Pablo is already under way.

New Alignment a Freeway

The entire new route of US 40 in

Contra Costa County, northeast from
Richmond cutting through the hills

to the Carquinez Bridge, has been
adopted by the California Highway
Commission and declared a freeway.

Right-of-way acquisition has begun
between San Pablo and Hercules.
This section of freeway, which will

replace the tortuous and congested
four-lane undivided highway pres-

ently following the south shore of
San Pablo Bay, will be so located as

to connect with a future additional

bridge across Carquinez Strait. Plans

for this bridge are well advanced.
To the motorist, the most gratify-

ing evident progress on US 40 since

World War II is the unbroken stretch

of four-lane highway which runs
from the Carquinez Bridge to Sacra-

mento, a distance of 60 miles. Four-
laning of this section actually began
as far back as 1933, but most of the

expressway and freeway portions date

from 1945 and later.

Emigrant Gap

Soda Sprinqs /
ER SUMMIT ^
-EV. 7135 ^^r

Truckee

ub/e lines on map show multilane divided
highway completed or under construction Tohoe }y))(^

/ RENO

NEVADA
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LEFT: Eastshore Freeway, US 40, looking south toward downtown Oakland, showing construction under way on Powell Street separation structure. CENTER: Look-

ing west along the recently opened West Sacramento Freeway. RIGHT: Near Sa:ramento-Placer county line trafTtc on existing US 40 crosses construction zone

along new freeway route. View is east toward Roseville.

The sections completed to express-

\\:i\" standards in the past several \ears

include:

Vallejo Wye to south of Cordelia, 10 miles, com-

pleted in 1950 for $2,200,000.

Cordelia Underpass to Fairfield, 6 miles, completed

in 1952 for 51,250,000.

Fairfield Bypass, 4.7 miles, completed in 1949 for

Sl,300,000.

Vacaville Bypass, 1.7 miles, completed in 1952

for 51,000,000.

A new 5700,000 US 40-99W connection west of

Davis tias just been completed.

Comparable in size to the multi-

million-dollar freeway projects in the

Bay area is the West Sacramento
Freewav, opened to traffic on June
15, 1954. This $4,500,000 full free-

way extends from the east end of the

Yolo Causeway to the Tower Bridge

across the Sacramento River, a dis-

tance of four miles, and provides the

State Capital v\'ith a freeway approach
from the west. The design of this

project includes provision for a con-

nection to a future bridge acro.ss the

Sacramento River, necessary to pro-

vide a fully adequate western ap-

proach to Sacramento.

The section of US 40 hctw ccn Sac-

ramento and the high Sierra country

lias also come in for its share of im-

pro\emcnt.

Northeast of Sacramento between

the present eastern terminus of the

Nortli Sacramento Kreewa>- and Rose-

ville, three contracts aggregating S2,-

813,000 wortii f)f construction are

now under wa\- for 1 3 miles of full

freeway. The surfacing contract is

still to be let. It is proposed to have

this freeway open to traffic late in

1955.

Two New Freeways

In Placer County, where US 40

leaves the Sacramento \'alley and be-

bins its long climb toward 7,135-foot

Donner Summit, two new freeway

routings have been adopted last year

along the west approach to Auburn
and from Colfax to near Gold Run.

Illustrative of the steady and con-

tinued progress in improving US 40

is tiie four-lane divided expressway

beginning at ,\uburn, where the for-

merl\ congested business district is

bypassed, and continuing eight miles

through tlie Sierra foothills to .\pple-

gate. This multilane dixided section

will be extended another 2.6 miles

cast of Applegate by a project on
which bids were scheduled to be

opened on August 18th.

The speed with which surveys and

plans along the not-yet-modernized

sections of US 40 arc translated into

actual construction to pro\ide a con-

tinuous stretch of divided highwa\'

extending perhaps 150 miles depends,

of course, on the availability of futiu'e

highwa\- funds.

Steady Progress

Ncxerthelcss, progress thus far in

blunging US 40 up to modern srand-

artls has i)een steadv and substantial

since World A\'ar 11, and particularly

accelerated since last \ear when the

Legislature increased highway user

taxes. Undoubtedl\-, many of the

projects no\\- under way or budgeted

on this route would have had to wait

several years if the additional reve-

nues provided by the 1953 legisla-

tion had not been available.

The continuous improvement of

US 40 is one of the outstanding exam-

ples of the benefits of long-range

planning for development of the

through routes which are so impor-

tant to a vast and growing state like

California.

us 40 expressway through Sierra Nevada foothills

east of Auburn

California Highways



ne San Francisco Freeways

Provide Panoramic Views

By HERBERT S. MILES, Assistant District Engineer

I Hi; WORLD lAMoLs sk\iine of San
Francisco is a heritage of w hich tiic

city l)\ tlie (ictlden Gate has long
been proud. Less than two decades
ago nian>- of tiie travelers destined for
this cit.\- completed the last lap of
their trip on a ferr\', which afforded
them an excellent opportunity to view
this scenic splendor.

With the loss of the ferry boats,

this beautiful approach to the citv is

all but vanished. The evolution of
transportation shaped the portal pic-
ture into long lines of automobiles
and busses traversing heavily-burdened
roads and bridges. While passengers
in vehicles entering from the north
and east caught glimpses of the San
Francisco skyline from the bridges,

those approaching from the south
were confined to a view of the imme-
diate roadside development.

We are now in a transition to a new
phase of transportation in this region,
the Bay area freeways. As these are
developed, the beauty which has long
been San Francisco's fame will not
only be restored to view, but will be
unfolded to motorists entering from
all directions. The recently com-
pleted section of the Bayshore Free-
way between Army and Bryant
Streets has opened an entirely new
vista. Motorists skirt Potrero Hill on
wide curves, and as the>- approach the
elevated portion of the facility, a

panorama of the imposing city sky-
scrapers develops with breathtaking
suddenness.

Contracts Underway

This structure is the first link in a

system of skywa.ws which will pro-
vide a circumferential route around
the central downtown district. The
completed unit is a portion of the
Bayshore Freeway which extends
northerly from 17th Street to Bryant
Street. This summer another section
will be opened which will continue
the roadway easterl\- to Seventh

and Public Works

Street. Construction is also progress-
ing on two additional contracts
which, when completed next year,

w ill extend to Third Street and also

provide a connecting link to the San
Francisco-Oakland Ray Bridge. Later
this >ear, a call for bids will be made
for the building of a subsequent unit

with ramps which will reach to iMain
and Beale Streets at Mission Street.

This latter project, the first section of
the Embarcadero Freeway, will be ex-

tended northeasterly in the future to
the waterfront, and thence will con-
tinue along the Embarcadero. Plans
now on the drafting board reach
north to the foot of Broadvvav. Studies
to be made in the future will have as

their objective the further develop-
ment of this route toward the Golden
Gate Bridge.

The present Bryant Street terminus
of the Bayshore Freeway will soon
take the form of a wye. From this lo-

loolcing westerly toward Twin Peaks from (he Bay Bridge Filth Street ramp. The elevated connection (o the
Bayshore Freeway now under cortsfruction Is shown in the distance.



Entering the cify from the south the elevated structi

cation a sk\\\'ay unit is rapidly tak-

ing shape w iiicii extends nortiiwcst-

erl\' along 1 hirtecnth Street to

Mission Street. Also on the drafting

board are additions which will con-

tinue northcrl)- to Turk and Franklin

Streets. These additions as well as the

units of the Embarcadero Free\\"ay

\\ hich are ikjw being planned w ill be

constructed \\ ith a two-le\ el structure

design with their dual roadw a\s

separated vertically. This type of con-

struction will make it possible to pro-

vide for eight lanes of traffic with a

minimum taking of property and with

the least interference \\ ith traffic on

Bays/lore Freeway overlooking Potrero Avenue. Golden Gate Bridge and Marin Hills in distance.

cross streets during the construction

period. Thus progress is being made
on an ultramodern high\\a>' facility

full\ separated from cit\- traffic,

\\ hich ultimately will provide a con-

nection between the main traffic ar-

teries of San Francisco, the Ba\shore

Freeway and the t\\ o bridges.

Ultramodern Design

The section now in service and ad-

joining units in the construction stage

are also ultramodern in design from a

structural and architectural stand-

point. The superstructure is fashioned

w ith streamlined supports and girders

of all-welded steel construction. This

is the longest bridge project >"et un-

dertaken w ith a framework that has

been assembled w ithout the customary

clatter of rixeting hammers.

New features have also been in-

corporated into the deck of the struc-

ture. Curbs are of a unique design

w hich includes a continuous recess at

tiic low cr part of the curb face. This

de\elopment is the result of extensive

Held tests which revealed that the type

chosen deflected vehicles which con-

tacted the curb w ith more safet\" than

f \ pes prc\iousl\' used, flic rails are

also in keeping with the other features

of the structure. While thc\- are

simple in appcai'ancc, thc\' are sub-

stantially stronger than former types,

^'ct tlu-\ are low enough so as not to

obscure the \ie\\, thus aftording

motorists an exceptional vantage point

from which to sec the great panorama

of metropolitan San Francisco.

8 California Highways



fbe freeway merge with f/ie San Francisco skyline

While the priniar\- purpose of this

forward step in urban transportation

is the expeditious movement of motor

vehicles, the importance of aesthetic

values involved is fully appreciated.

The elevated roadways will form

companion structures to the existing

elements of the sk\iine \\hich \\ere

themselves constructed to enhance the

heaut\ of the city. These skyways arc

been designed witii the view to plea-

santh' blend with their surroundings,

and to complement the massi\e core

of this progressive metropolis.

Created to relieve surface conges-

tion, and a part of this metropolitan

plan to solve the strangling traffic

problem, this type of construction

\\ ill become synonymous \\ith the

City of San Francisco, restoring to its

people and to their visitors the oppor-

tunities of viewing the city which

were lost with the departure of the

ferries.



Edstshore way Now Being Reconsfructed

To Modern Freeway

By J. F. O'BRIEN, Resident Engineer

Ihe Eastshore Highway in Alameda
Count\- from the San Francisco-Oak-

land Bay Bridge nortlierl\^ to the El

Ccrrito overhead is rapidly being re-

constructed to modern freeway stand-

ards. This is being accomplished at a

cost of 12'/2 million dollars under
three separate construction contracts,

the first of which is nearing comple-

tion, the second of which is well un-

der way and a third and final contract

now being readied for advertising.

The four-mile stretch of highway
serves through traffic as a portion of

US 40 and is the principal commuter
route for residents of the Cities of

Richmond, Albany, Berkeley and
northern Oakland. The present high-

way is a six-lane divided facilit\- the

traffic capacity of which is greatly

curtailed by four signalized grade in-

tersections which serve to bring traf-

fic to and from the highway from the

east. Approximately 70,000 cars dail\-

traverse this four-mile section and the

resultant traffic congestion makes re-

construction to freewa>- standards an

immediate necessity.

Will Be freeway

The !iighwa\' will be reconstructed

as an eight-lane divided freewa\' A\itli

full traffic interchanges replacing the

present overloaded signals. The first

contract, covering the first mile north-

erly of the San Francisco-Oakland

Ba>- Bridge distribution structure, is

now nearing completion and will elim-

inate the Powell Street signals, the first

of four signalized intersections, and
provide in its place a traffic inter-

change of the diamond t\ pc. Freeway
traffic will be carried over Powell
Street on twin reinforced concrete
structures of box girder design over
300 feet in length. Connecting ramps
will provide uninterrupted flow of

traffic to and from tiic freeway.

The second contract, now well un-
der way and scheduled for completion
in June of 1955, extends the new free-

View during construction on Powell Slieei inierchonge, which is now /n.o/jny completion. Traffic hc3i been
routecJ over a six-lane cJetour complete with temporary traffic signals cJuring the construction period. Por-

tions of this detour will be retained as a frontage road upon comp/etion of the project.

way bc\'ond tiie second signalized in-

tersection at .'Xshby Avenue, and pro-

vides ff)r construction of a directional

interchange at Ashby .Avenue. .\shb\'

Avenue traffic will be carried over the

frecwa_\' on two reinforced concrete

box girder structures the longer of

w liich will be 460 feet. This second

contract also provides for rough grad-

ing the balance of the four-mile

stretch as far as the El Cerrito over-

head.

The final contract soon to be ad-

\ertised will provide full traffic inter-

changes at the Uni\ersit\' Avenue sig-

nals and at the Ciilman Street signals

and will include the balance of the

new eight-lane pavement. Completion
of the entire project is sciiedulcd fori

the end of 1956.

Prior to construction of new em-
bankments, over 1,000,000 cubic yards

of soft ba\' mud has been removed'

to provide suitable fill foundations.!
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LEFT: Some idea of amount of dredger fill required for new Asf}k>y Avenue intercfiange may be gleaned from tf)is picture. Hydraulic fill will be shaped to provide

roadways for trumpet loop of new intercfiange. Hydraulic fill is being placed at lower right of picture from a pipe line, visible in foreground, passing under exist-

ing highway. RIGHT: View of northerly portion of project with University Avenue intersection in foreground and El Cerrito overhead, northerly terminus of

project, in background. Excavation to left of existing highway results from removal of some 400,000 cubic yards of unsuitable material prior to placement of

hydraulic sand fill.

The new embankment was then

placed h\-draulicall\\ utilizing sand

obtained from a source in San Fran-

cisco Bay. The sand deposit is located

approximately two miles from the job.

The sand is overlaid with approxi-

mately nine feet of ba\' mud which
was stripped from the site and pumped
to disposal. The exposed sand \\as

then dredged to an ele\ation 45 feet

below mean sea level and pumped di-

rectly to embankment through a sub-

aqueous pipe line. The embankment
was placed in successive lifts of four

feet at a rate of approximately 1,000

cubic \ards per hour on a six-day,

three-shift basis. The resultant high

quality embankment will minimize

differential settlement under the new
Portland Cement Concrete pavement.

The work is under the supervision

of B. W. Booker, Assistant State

Highway Engineer, District I^^ and

both going contracts are held by Peter

Kiewit Sons' Company.

Warm Springs to San Jose Section Open

An important link in the Bay area

freeway system, the section of the

Eastshore Freeway from Warm
Springs to San Jose, was opened to

traffic on July 2d.

This 9. 3 -mile unit will afford an im-

portant measure of relief to traffic on
Sign Route 17 between San Jose and

Oakland. Constructed to full freeway

standards this modern, divided four-

lane facility includes traffic inter-

changes at Brokaw Road, Trimble

Road, and Alviso Road. Other struc-

tures on the project are bridges across

Coyote River, Penetencia Creek, and

underpasses at the crossing of the

Southern Pacific and Western Pacific

tracks at Warm Springs.

The project was constructed in two
units. The first contract, 1.1 mile in

length from Brokaw Road to Trimble
Road, was completed last year by
Fredrickson & Watson Construction

Company and M & K Corporation at

a cost of 11,235,000. It included the

interchanges at each end as well as the

bridge across Coyote River.

The work on the second contract

which has just been completed was

done by the Granite Construction

Company at a cost of $2,758,000 for

the 8.2-mile distance.

The cost of right of way for the

entire project amounted to $849,000,

thus making a total cost of $4,843,000

for the completed facility.

The southerly terminus of this sec-

tion is temporarily connected to the

Bayshore Highway with a signalized

intersection near Gish Road. A future

cloverlcaf at this location w ill provide

for the interchange of traffic between

the Bayshore and the Eastshore Free-

wav and the proposed connection to

the Los Gatos to Santa Cruz Freeway.
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Ldgund Creek
Improvement Is State and

Joint Highway District No. 9 Project

By R. J. NORRIS, Resident Engineer

I HE LACUNA CREEK projCCt On Sigll

Route 1 is one of a series of projects

jointl)' financed by the State and Joint

Higli\\a\ District No. 9.

Joint I ligh\\a\' District No. 9, com-
prising San Francisco, San Mateo and

Santa Cruz Counties, was formed in

1928 in recognition of the necessity

for improv ing the Coast Highway be-

tween San l-rancisco and Santa Cruz
because of its importance as a means
of communication between coastal

communirics and because of its recrea-

tional, scenic, and defense values.

Since the inclusion of this highway in

the State Highwa\' System in 1933,

the joint highw ay district has contin-

ued to cooperate with the State in the

financing of many improvements. The
Half Moon Bay Bypass recently let

to contract is the latest of these

projects. Upon completion of this

project, a high standard road will

extend from San Francisco to Lake
Lucerne, a distance of approximately

40 miles. From this point to the Santa

Cruz county line plans are being pre-

pared to realign some 10 miles of

narrow, tortuous, substandard high-

^\'a\^

Immediatcl\- to the south, past

Waddel Bluffs and Davenport, lie 10

miles of modern high-speed highway
which terminated abruptly just be-

yond Respini Creek, where it reverted

to 1.7 miles of narrow, winding,

accident-ridden road which it was the

purpose of the current Laguna Creek
project to rectify. Now is gone the

sight of the cement-laden trucks and
trailers as they accelerated down the

narrow, crooked, 7.1 percent grade,

past historic Laguna Inn and across

the 18-foot-wide Laguna Creek
bridge, in a fruitless effort to postpone

the shifting of all the gears on the trip

up the grade to the southern rim of

the canyon.

Curvature Reduced

Replacing the lS-fof)t, shoulderless

roadbed which aggregated one com-

plete circle of curvature with a mini-

mum radius of 145 feet, there is a

modern 22-foot plant mix surfacing

on six inches of untreated rock base

with 7-foot shoulders, with long,

sweeping, horizontal and vertical

curves. The curvature is equal to one-

eighth circle with a minimum radius

of 1,500 feet and a maximum grade of

5 percent. Traffic crosses Laguna
Canyon on a fill having a maximum
height of 45 feet. There is a saving

of 7 percent in distance between the

project termini.

The contractor began clearing ^^ ork

on this project on July 20, 1953. An
HD-5 loader was successfully utilized

to overturn the heavy growths of

laurels and willows in Laguna Can\'on

by pushing with its bucket full\' raised

to create sufficient le\"erage. I".xcava-

tion was then started for the 180-foot-

long, 1 3-foot-square reinforced con-

crete box which was subsequenti}'

erected at a cost of $53,000 upon a

10-foot-deep beach-sand pad in La-

guna Creek. This box, especially de-

signed b\' the Bridge Department

with a 2-foot-thick floor and deck and

a 1.5-foot-thick sidewall to support

45 feet of fill, was connected to the

existing solid rock tunnel under the

Southern Pacific Railroad.

While this work was being done,

the tiiree-foot sand cushion upon
which the major fill rests was being

placed. Meanw hile, excavation work
for a private road connection was be-

ing done as required in the contract as

the first order of grading work. This

was for the purpose of enabling the

City of Santa Cruz Water Department
to install a new 14-inch aerial pipeline

across the approach cut. Practically

the onl\' blasting on the project was

necessar\' here because of the hard-

ness of the rock and because a thick

layer of natural rock asphalt was en-

countered. Great care was exercised

to make sure that the asphalt was not

on fire from springing of the holes be-

fore attempting to place the main

charges.

Fill Settlement Timed

As soon as sufficient sand blanket

w as in place to allow room to work, a

ramp was cut in the existing steep

Looking south from north end of job, s/iowing new shoulder, first course of plant-mix surfacing, and
second course being placed and rolled
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slope of the southern edge of Laguna
can\-on. After installing three settle-

ment platforms to assist in control of

embankment construction, the ma-
terial from the ramp was distributed

and compacted in the main fill using

three D\V-20 carryalls and t^\o D-8
tractors and sheepfoot tampers. From
this point on the contractor was re-

stricted to five feet per week on the

fill to avoid failure in the unstable

basement soils.

In the weeks that this limit \\as

reached, he moved back and graded

the southern end of the project, build-

ing the fills part width on the south-

erly 1,500 feet where they ultimately

would overla>' the existing pavement.

Alternating his work in this manner,
it was possible to excavate almost all

of the 110-foot-deep cut immediately
south of the major fill during the open
winter, meanw hile carrying traffic on
the existing pavement.

Eventually, it was necessary to

carry traffic over the new grade \\ hile

completing the excavation in half-

width lifts.

Looking south toward Laguna Creefe fill

After the major fill had been

brought to grade, an additional two
feet of earth was placed as a surcharge

for the purpose of accelerating settle-

ment. This material was left in place

for one month, during the latter two
weeks of which there was negligible

settlement. The surcharge was then

removed and used to complete the

geometrical section of fills which had

been built part width.

Although the \\'eather had proven

extremely favorable all winter, there

occurred two heavy spring rains

w hich caused much damage and delay

because of the large area of subgrade

being utilized to carry traffic. During

the current dry interval this damage

has been repaired and placing of un-

treated rock base has begun.

Drainage Problems

Among the most interesting fea-

tures of the project have been the em-

plo\ment of sig pipes and velocity

dissipators to reduce outlet velocities

on the necessarily steep transverse

drainage installations.

In another instance, excavation be-

low grade in a persistently soft area

near the northerly terminus of the

project disclosed an underground
stream flowing at the rate of 2,000 gal-

lons per hour. This area and many
others, particularly in the shale cuts,

required much unanticipated addi-

tional subdrainagc.

iMaterial to balance the job was ob-

tained by daylighting several cut sec-

tions which, in turn, provided in-

creased sight distances and greatly im-

proved the scenic features of the

project.

The \\ork \\as nearing completion

last month at a total construction cost

of $337,000.

Construction \\as under the super-

vision of Assistant State Highway En-

gineer B. ^^^ Booker and x\ssistant

District Engineer R. P. Duffy. Edward

Keeble \\ as the general contractor and

Dan Caputo was the subcontractor

for the structures.
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Bridge Innovations
New Operafion Facilities

On Richmond-San Rafael Span

By NORMAN C. RAAB, Projects Engineer, DIvison of San Francisco Bay Toll Crossings

|\ nil PLANNING for the Richmond-

San Rafael Bridge, a toll structure

across the northern part of San Fran-

cisco Ba>-, careful consideration has

been given to maintenance and oper-

ational features. These considerations

resulted priniaril\- from the stipulation

contained in the bond resolution au-

thorizing the sale of $62,000,000 of

revenue bonds, i.e., that the mainte-

nance and operation expenses are to

be paid from bridge revenues.

Some of the features of this plan-

ning have resulted from the opera-

tional experiences of other roll bridges

and improvements which have been

made in facilities since the opening of

the San P'rancisco-Oakland Bay

Bridge.

Careful study w as given to the de-

tailing of all structural members to

provide proper access to all parts for

ease in cleaning and painting during

the life of the structure. Consideration

was also given to the cleaning of the

deck and the approach roads within

the limits of the project. In order to

facilitate the maintenance and expe-

dite the handling of the various clean-

ing and painting operations, the fol-

lowing facilities arc being placed on

the structure.

Air Compressors

A 2 '/2-inch steel pipe will extend

across the bridge from the mainte-

nance building on the Richmond side

to another maintenance building on

the .Marin County side of the bay, a

distance of 4!4 miles. Klectrically op-

erated compressors with air reccixcr

tanks are located in each building. l".i-

ther or both compressors automati-

cally cut in when the pressure in the

s\stem falls below certain pressure

limits and cut out w hen the pressure

exceeds the upper limit. This air w ill

be used for cleaning structural mem-
bers by saniiblasting, for spra\- paint-

ing, and for operating the foghorns at

the navigation channels.

Another 2 '/-inch pipe extends be-

tween these two maintenance build-

ings, suppl_\ing water on the Marin

Count\- side for sanitar\- and drinking

purposes, and for cleaning structural

members b\- washing, and for nominal

fire protection on the bridge. A 15-

horsepower electric motor, operating

a multistage pump, boosts the water

along the roadwa\" le\el to a maxi-

mum height of 220 feet over the main

naviuation channel.

Also provided are three mainte-

nance tracks under each deck through-

out the steel portion of this structure.

From these tracks will be suspended

traveling maintenance gantries, or

platforms, for use b\- the painters and

for their supplies.

It is contemplated that the mainte-

nance truck will transport the various

crews with supplies to their respective

Maintenance tracki to carry traveling gantries
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stations in tiio morning aiul ictui'n tor

thcni in tlic cxcning. This slnouid keep

all vehicular traffic lanes on the bridge

free ot maintenance vehicles during

the day. In case of emergency, or

need of supplies, workers can contact

the toll sergeant in the administration

building at the Richmond cm! of the

bridge by means of the bridge tele-

phone SNStem. There are numerous

call boxes, at various locations, where

portable dial-t\pe handsets can be

plugged in by the maintenance men
for communication with the toll ser-

geant.

Electrical Energy for Span

In order to facilitate not only initial

placing of the various electric circuits

but also the maintenance of such cir-

cuits, the power, control, and com-
munication cables are laid in a steel

trough under the curbs. There are

four troughs sufficient for all of the

bridge wiring; suppl\'ing, in addition,

space for any public utility needs.

These troughs will not only protect

the maintenance workers from the

\\ iring but will also pro\ide space for

new cables if and when needed.

Electrical energy for bridge opera-

tion is metered from both sides of the

bay and in the event of a failure in

power service from either Contra

Costa County or iMarin County auto-

matic switching permits the power to

be transmitted to the entire structure

from the other source.

The roadw ay lighting, aviation bea-

cons, and navigation signals are photo-

electrically controlled and are so

grouped that the units are controlled

bv the light intensity. In case of fog
on one end of the 5''^ -mile project,

the lighting would be affected only in

this area. The same would be true for

the aviation and navigation aids.

Removable Curb Plates

The curb plates are removable
throughout the length of the bridge
to facilitate any repairs or the addi-

tion of new facilities. The steel curbs
on either side of the 36-foot roadway
have a half-round contact surface.

This type of curve has been widely
used on state highway bridges and has

been found to be very efficient in pre-
venting the wheels of vehicles from
climbing when hit with a glancing

Toll sergeant's desk from which all operations of the bridge can be directed

blow. Additional space is also avail-

able between the curb and floor beams
for utilities.

A si.\-inch continuous clear opening

between the under portion of the

curb and the concrete slab affords a

free passage of deck water in wet
weather. Most of the road grime will

be swept off the deck by the passage

of wind through the opening. In the

event that the roadway is periodically

swept by mechanical means, the road-

way dirt is brushed through the open-

ing over the side of the structure.

Long-range Planning

Long-range planning was consid-

ered in the design of the superstruc-

ture of this bridge in the event of

increased loads from any causes un-

known at this time.

The floor system was designed with

stringers, spaced at 4 feet 3 inches, on
which was placed a 6-inch roadway
slab consisting of 5'/4 inches of light-

weight concrete and a y^-inch mortar

wearing surface. The concrete deck is

estimated to weigh 60 pounds per

square foot, including the reinforcing

steel.

The stringers, as spaced, can accom-
modate other lighter slabs, some of

which weigh as little as 20 pounds per

square foot. The replacement can be

accomplished without change to the

floor system and with a dead load re-

duction of as much as 2,900 pounds

, . . Continued on page 32
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BdvBdyodrrier
Eminent Engineers Are

Conducting Investigations

Ihi: AiiSHiRE-KELLY Salinity Control

Barrier Act of 1953 (Cliajjtcr 1104,

Statutes of 1953), appropriated the

sum of 5250,000 and aliotated an ad-

ditional equal sum to the Water Proj-

ect Authority of the State of Califor-

nia for making a study of harriers in

San 1-rancisco Bay. Tlie act requested

an investigation and study of the fea-

sihility and economic value of con-

struction by the State of a suitable

barrier and public works incidental

thereto at several alternative locations

across San Francisco Bay, San Pablo

Ba\\ Suisun Bay and at the outlet of

the Sacramento-San Joaquin Delta.

The purposes for which the barriers

are to be investigated include recla-

mation of lands, salinity control, flood

control and creation of a supply of

fresh water for irrigation, domestic

uses and related purposes. The act

further requests that the Water Proj-

ect Authority in making the investi-

gation and study consider the physical

and economic effects of barriers on

navigation, transportation, levees, in-

dustries and agriculture adjacent to

the bays, national defense, silting of

the bavs and channels, and fish life.

The investigation and study are be-

ing carried on for the Water Project

.Authority by the staff of its execu-

tive officer. State Engineer A. D. Ed-

monston. At the meeting of the au-

thority held on July 3, 1953, the

executive officer presented a program

for the investigation, the procedure

tf) be followed and a recommendation

w ith regard to the employment of a

board of eminent consulting engineers

to ad\ise on the investigation and

stud\-. It was recommended tiiat this

board include specialists in the fields

of w ater supply and hydraulic struc-

tures, foundation and soils, geolog)',

subaqueous structures, waste disposal

and pollution, and transportation.

A committee of the authority com-

posed of Attorney General Edmund
G. Brown; State Controller Robert C.

Kirkwood; and Director of Public

Works Frank B. Durkee, was named

to advise with the executive officer

and select the five members of the

Board of Consultants. The committee

first selected Raymond A. Hill, con-

sulting engineer of Los Angeles, as

chairman and with his advice selected

the other four members, Philip C.

Rutledge of New York; Brigadier

General Hans Kramer of San Fran-

cisco; .Malcolm Pirnie of New York;

and Charles E. DeEeuw of Chicago.

Hill Is Chairman

Hill is a member of tiic firm of

Leeds, Hill and Jewett. He has had

wide experience in water supply

studies, the design of h\-draulic struc-

tures throughout the \Vcst, and geol-

ogy as applied to the design of such

structures. He has assisted the State

Engineer's Office and the \\'ater Proj-

ect Authority as a consultant on the

Feather River Project and supervision

of safety of dams.

Rutledge is a member of the firm

of iMoran, Proctor, .\Iuesser & Rut-

ledge, New 'N'ork. This firm assisted

in the foundation Mork on both the

Golden Gate Bridge and the San

Francisco-Oakland Bay Bridge. Rut-

ledge is a former dean of the School

of Engineering, Northwestern Uni-

versity. Both he and his firm are out-

standing in the field of soil mechanics,

underwater foundations and earth

dams.

Board of Consultants composed of nalionalJy known engineers. LEFT TO RtGHT: Charles E. Deieuw, Chicago; Philip C. Rutledge, New Yortc; Raymond A. Hill,

Chairman, Los Angeles; Malcolm Pirnie, New York; Brigadier General Hans Kramer, Son Francisco.

^
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Governor Goodwin J. Knighf meets C. Biemond, noted Durc/i engineer, in his office in Sacramento. LEFT TO RICttT: Director of Public Works frank 6. Dorlcee,

Governor Knigtit (seated). Slate Engineer A. D. Edmonslon, Raymond A. Hilt, and Biemond.

General Kramer, a retired officer of

the Corps of Engineers, U. S. Army,
has had extensive experience in river,

navigation and flood control projects.

He \\ as in charge of design and con-

struction of the Conchas Dam and

Reservoir Project and other flood

control works in New Mexico and
Colorado. He was also in charge of

design and construction of a section

of the Panama Canal.

Pirnie is the senior member of the

firm of Malcolm Pirnie Engineers. He
has an international reputation in the

fields of water supply, sanitation and
stream pollution. He is a trustee of the

Harvard School of Engineering and is

a past president of the American So-

ciety of Civil Engineers.

DeLeuw is president of the firm of

Deleuvv, Cather and Company of Chi-

cago. He has had more than 30 years'

experience in the field of transporta-

tion, including investigations and re-

ports to many public bodies and rail-

roads, and the design and supervision

of construction of railroad and high-

way facilities.

Following considerable discussion

with regard to the employment of an

engineer from The Netherlands fa-

miliar with the reclamation of sub-

merged lands in that country, and the

problems related thereto which would

he similar to those encountered in the

San Francisco Bay Barrier investiga-

tion, the authority authorized Hill

while on a trip to Europe on other

matters to interview engineers in Hol-

land with the objective of recom-

mending the employment of one of

them as a consultant. Based upon his

findings of qualifications of the men
intervie\\ed. Hill recommended to the

executive officer that Ir. C. Biemond
be retained by the authority for a pe-

riod of approximately two months.

Biemond is an outstanding engineer

of long and broad experience in The
Netherlands in the reclamation of

lands, the conservation of water and

the prevention of pollution of fresh

water lakes by salinity intrusion, all of

which matters are pertinent in the

San Francisco Bay Barrier investiga-

tion. He arrived in California on June

14, 1954, and is presently working

with the staff of the State Engineer's

Office in the solution of the many
problems involved in the determina-

tions to be made in connection with

a report on San Francisco Bay bar-

riers.

and Public Works 17
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3n fficmoriam
EDWARD HYATT

Death on June 17th deprived

California of its most outstanding

authority on water conservation and

resources. Edward Hyatt, 65, who

retired as State Engineer in Febru-

ary, 1950, after 36 years of service

with the State, died in Sacramento

after a long illness.

Hyatt started with the State in

1914 under Governor Hiram W.

Johnson as Engineer for the State

Highway Commission.

Two years later he transferred to

the new State Water Commission,

which was in charge of water rights

in California.

In 1922 he was named Deputy

Chief of the Division of Water Rights

and advanced to the position of

Chief in 1924 under an appoint-

ment by Governor Friend W. Rich-

ardson.

Hyatt took the job as State Engi-

neer in October, 1927. He was ap-

pointed by the late Bert B. Meek,

Director of Public Works, with the

approval of Governor C. C. Young.

The engineer served on many

boards and commissions dealing

with water problems. One of the

most important posts was Executive

Secretary of the California Water

Project Authority.

In the 1920s Hyatt directed the

surveys which led to the develop-

ment of the State Water Plan and

the CVP.

The engineer was born July 21,

1888, in San Jacinto, Riverside

County. He received his engineer-

ing education at Stanford University

His first job was with the United

State Geological Survey. Surveys

were made by small parties of men

with a pack train of mules. Much

of his work was done with the late

Colonel Robert B. Marshall, who

conceived the plan for the CVP.

After his work with the Federal

Government, Hyatt entered private

employment between 1912 and

1914 with the San Joaquin Light

and Power Corporation.

Hyatt is survived by his widow.

Delta; daughters, Dolly Hyatt of

Los Angeles and Mrs. Horace D.

McClure of Springfield, Mass.; and

sisters, Mrs. Shirley Willits of Co-

rona, Antonio Hyatt and Mrs. Phyl-

lis Gardiner of Sacramento.

NEW COLORADO FREEWAY IS OPENED TO TRAFFIC

Bv J E. McMAHON, Bridge Engineer, Southern Area

\ colorful procession of horse-

drawn carriages and earl\- model au-

tomobiles marked the opening to traf-

fic of the westbound lanes ot the

Colorado Street Bridge on October 8,

i9';3.

On June 25, 19.i4, without addi-

tional ceremony, the remaining por-

tion of the Colorado Freeway from

Holly Street in Pasadena to Avenue

64 in Los Angeles was thrown open

to traffic.

Eighty years before, on January 27,

1S74 tlie founding of Pasadena took

place on the east bank of the Arroyo

Seco, on the plateau which rises 170

feet above the bottom of the canyon.

Undoubtedly, the Pasadena pioneers

{jave some thought to the problem ot

crossing this deep ravine which sep-

arated them from the growing com-

munities to the west and south. The

crossing was first made on relatively

small bridges in the bottom of the

cauNon, with narrow, winding ap-

proach roads in and out of the arroyo

\\ith the growth of the city, and

%\ith increasing developments in trans-

portation, these low-level crossings

soon proved inadequate.

The city fathers met this challenge

b>- authorizing a bond issue of $100-

000 which was matched by the

County of Los Angeles to provide

funds for a new structure. This mul-

tiple-arch bridge, ^^•hich x\as com-

pleted in 1913, has become a familiar

landmark to residents of the Pasadena

The Colorado FrecNxay, now in the

process of construction, is the answer

of state engineers to the problem ot

improving transportation facilities bc-

tucen I'asadena and portions of Los

\ngeles and Cilcndale. The line of the

freeway will roughh- parallel existing

Colorado Street, which has been the

„vun thoroughfare in this area. 1 he

portion of the frcewa>- which is now

completed, or under construction,

c.nnects HoUy Street in Pasadena

Nxith the intersection of Colorado

Street and Eagle \'ista Drive in Los

,\ngeles.

An important feature of the new

free\\ay is the recently completed six-

lane Colorado Street Bridge, which

was built in close proximity to the

original two-lane structure. One of

the" problems in the design of the new

bridge was to provide a type and style

of structure which would not con-

flict in appearance with the existing

bridge.
.

The entire section ot the freeway,

from Holly Street in Pasadena to the

intersection of Colorado Street and

Eagle Vista Drive in Los Angeles, is

2 •/ miles in length. The estimated to-

talcost of the construction work is

$V.500.000. The project was divided

into four separate contracts.

The first three of these contracts

covered the construction of 1
'/: miles

of freeway at an estimated cost of

$4 600,000! Work under these three

completed contracts was performed

by the Guv V. Atkinson Comp.m\

.

'H. R. Lendecke represented the

State Bridge Department on all struc-

ture work. L. E. Steele represented

District VII in connection w ith high-

way construction work under these

contracts.

The fourth and remaining contract,

Nshich includes that portion of the

freeway bet\seen Avenue 64 and

\nsta Drive, was awarded on Ma>- 14.

1954, to Peter Kiewit Sons' Co. ot

\rcidia. Construction work is now in

progress and is scheduled for com-

pletion in lune, 1955.

The opening of the completed sec-

tion of the Colorado Freeway is •

great step forward in relieving traffic

congestion in the Pasadt-na area. It i

an Important link in the integratec

freewax- s\ stem which is being pushei

to con'ipletion in Southern Californi

in an effort to keep pace with the tre

mendous growth of this mctropolita

area.

MARGIN OF SAFETY

Nearly all motorists allow then

selves enough road space to take cai

of normal needs. The safe driver a

loN\s extra space for emergencies.

California Highwa)
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ndustry and

Frontage Rodds
A frontage road is a local street or

road auxiliary to and located on the

side of a freeivay for service to abut-

ting property and adjacent areas, and

for control of access.

Los Angeles is the fourth largest

industrial center in the United States,

and is more dependent upon the

motor \'ehicle than any other major
population center in the world. The
great bulk of all transportation, to,

from, and within the area is by motor
vehicle. This includes the carr\ing of

both passengers and freight. While
the railroads still haul the bulk of

interstate freight shipments, trucks

handle most of the intrastate freight.*

The growth of Los Angeles in

economic stature and an ever increas-

ing number of vehicles has made the

traffic situation in Los Angeles one
of the foremost problems in the na-

tion. The development of a netAvork

of freeways in metropolitan Los An-
geles has been found to be the best

solution toward solving this problem.

FREEWAY THROUGH INDUSTRIAL AREA

The Santa Ana Freeway, extending

southeasterly from downtown Los
Angeles is the first freeway in the
city to be routed through a major
industrial area. Beyond the built-up

downtown area considerable unim-
proved land has become more acces-

sible to the central section of the city

by reason of this freeway. Knowledge
of the route prior to construction en-
couraged the location of many new
industries in the vicinity anticipating

the freeway construction. The prin-

cipal new industrial activity- starts at

01\mpic Boulevard, a distance of 5.5

miles from the civic center, and ex-
* Data from Monthly Summary Business

Conditions in Southern California bv
Securit>--First National Bank of Los
-Angeles.

+ May-June, 1954, issue of California High-
•ways and Public Works magazine.

Property owners acclaim Santa

Ana Freeway an advantage to

industrial business

tends soutiieasterly approximatclv five

miles to the Rio Hondo River. The
routing of the freeway and necessary-

access restriction through this area re-

sulted in a number of existing streets

becoming frontage roads adjacent to

the new freeway.

PREVIOUS STUDY
The recently completed economic

study entitled "Industry and Free-

ways" t has shown that a freewa\' in a

metropolitan area stimulates the devel-

By

JOHN F. KELLY

Headquarters Right of Way Agent

EDWARD P. REILLY

Right of Way Agent District VII

opment of land within its zone of in-

fluence. Tiie stud)' firmly established

that the economic effect of a freeway
route upon industry is beneficial. The
scope of tiiat stud>', for practical rea-

sons, did not include frontage road

influence because the importance of

tliat subject warrants a separate study.

The land abutting a frontage road

is more directly affected by the free-

way than any other property within

the entire freeway zone of influence.

The Santa Ana Freeway provides the

ideal situation for determining the

elTect of property' values on industrial

land abutting a frontage road. Along

this freeway there are examples of

streets w hich were more than 50 per-

cent improved before construction of

the freeway and due to access require-

ments became frontase roads; there

Map of Los Angeles showing principal highway routes. Down/own Los Angeles and Test Areas "A,"
and "C" along Santa Ana Freeway are indicated.
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are examples of frontage roads in

which all of tiie industrial sites aver-

age approximately one acre in size;

and there are those frontage roads

which have substantially large indus-

trial sites to attract an altogether dif-

ferent type of industrial enterprise.

The many variations found along this

freeway have made it possible to con-

duct an economic study covering

practically every type of industrial

enterprise.

TEST AREAS

In order to find the answer as to

the economic effect of a frontage

road upon different types of indus-

tries on parcels of land varying in

size, three different sections of front-

age road along the Santa Ana Free-

way have been studied as typical

examples. Thev are referred to as

Test Areas "A," "B" and "C." The
?nap of Los Angeles shows location

of these test areas on the Santa Ana
Freeway.

The two principal means used to

determine whether it is an advantage

or a disadvantage for industrial prop-

erty to be located on a frontage road

have been ( 1
) the trend in land values

and (2) the statements by the prop-

erty owners of how they feel about

this particular type of industrial site.

Tlie basis of the land trend anal_\'sis

has been the comparison of land sales

on tiic frontage roads with the sale

of other industrial properties which

are comparable in every respect ex-

cept for being located on a conven-

tional road and away from direct

freeway influence.

Statements from the owners and

officers of industrial plants located on

the frontage roads adjacent to the

Santa Ana Freeway provide the an-

swers to the second phase of this

study—the opinion of industries that

have had experience in conducting

business on a frontage road side.

Test Area "A"

Area "A" shown in Diagrani I and

photos is a section of Telegraph Road
along the northerly side of the free-

way extending soutiieasterly from

Olympic Boulevard, a distance of ap-

proximately 5,000 feet. This frontage

road had previously been an arterial

Diagram No.

DiagTaif) of fesf Area "A" shows frontage rood (Te/egraph Road) in heavy black line adjacenf to fre

way. Fourteen percent land value increase over Olympic Boulevard property shown.

thoroughfare with light industrial

sites fronting on both sides of the

street. The new freeway construc-

tion required all of the property on

one side of Telegraph Road and the

restriction of access rights. This trans-

formation made Telegraph Road into

a frontage road with industrial sites

along only one side. In order to deter-

mine the effect of changing the char-

acter of this street, a comparison was
made of the trend in land prices with

an arterial street which was similarly

improved, having the same zoning,

and the same general economic influ-

ences; the principal difference being

that the comparable street removed
from the freeway continued as an ar-

terial street and was not converted

into a frontage road. Olympic Boule-

vard sho\\n in Diagrani I is the ar-

terial street used for the comparison.

The properties in Test Area "A"

are examples of the smallest industrial

sites along the freeway. These lots

vary in size from 5,000 to 10,000

square feet. In 1949, land value on
these two streets was approximately

the same. From 1949 to 1954 the

market price for industrial lots on
both streets increased; however, the

gain on the frontage road amounted
to 68 percent whereas the arterial

street showed an increase of 54 per-

cent. The 14 percent difference in the

price increase reflects the degree of

enhanced land valuation along this

frontage road.

Test Area "B"

The frontage road along the Santa

Ana Freeway showing the greatest in-

crease in land values between 1947

and the present time is a 2,500-foot

section of Telegraph Road on the

northeasterlv side of the free\\a\- near

LEFT: View of Olympic Boulevard used for comparison in Test Area "A." RIGHT: Test Area "A"—Telegraph

Road—shown in right half of photo. Santa Ana Freeway on left side of picture.
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Diagram No. 2

Telegraph Road shown by heavy black line in left hall ol diagram shows location of TesI Area "B." Black squares indicate location of industrial sites which
increased in land value 243 percent over comparable sites. Test Area "C" shown in right hall of diagram.

Wasliington Boulevard. Test Area
"B" is shown in Diagrciin 2 and
photos. Industrial sites between the

free\va\' and Telegraph Road vary in

size from one-half to three acres.

These properties sold in 1947 at fig-

ures averaging $7,800 per acre. The
prices increased to an average of

125,000 per acre in 1953, and the lat-

est sale in 1954 was 155,000 for a

one-acre industrial site. These in-

creases represent a 605 percent change
in land value for industrial sites in

Test Area "B." Comparable size in-

dustrial properties having similar

characteristics to those on the front-

age road, except that they are located

some distance from the freeway, have
shown a 360 percent increase during
the same period of time. The differ-

ences in the land value change be-

tween 1947 and 1954 was 243 percent
greater for the properties in Area
"B," as shown in Diagram 2.

Test Area "C"

Bandini Boulevard along the south-

westerly side of the freeway extends

a distance of approximately one mile

south from the freeway ramps at Gar-
field x\venue. Investigation of nine

sales of industrial properties along this

frontage road between 1946 and 1954

has shown a land price increase of

312 percent. During the same period

of time there was a 290 percent in-

crease in land value of comparable
industrial property located away from
the direct influence of the freeway.

The parcels in Test Area "C" were
substantially larger than the industrial

sites in the other test areas. The size

of the parcels which sold on Bandini

Boulevard average 2 '/< acres each.

The industrial property on Bandini

Boulevard has shown a 22 percent

greater land value increase than the

property used for comparative pur-

poses. Diagravi 2 and photos show the

industry on this frontage road.

LARGE INVESTMENT

The new 15-million-dollar West
Coast Branch of Lever Brothers Man-
ufacturing Company has been con-

structed adjacent to the Santa Ana
Freeway in the vicinity of this eco-

nomic study. The size of this develop-

ment places it beyond the realm of

the normal industrial enterprise used

for comparative purposes; therefore,

it has not been included in a test area.

However, an economic study of in-

dustry along the Santa Ana Freeway
cannot overlook such a spectacular

development.

The 301-2 -acre site for this plant

was acquired in 1949 at a price of

$9,000 per acre. The value of this

land today, based upon current sales

of comparable properties along the

Santa Ana Freeway, has been ap-

praised at $25,000 per acre. The de-

sign for the Santa Ana Freeway ad-

jacent to this property was known at

the time the land was acquired for

this plant.

An investment of 15 million dol-

lars by this world-wide organization

on an industrial site located at the end

of a cul de sac street adjacent to a

freeway, and a distance of 2,000 feet

from the nearest intersecting street,

is noteworthy of everyone's attention.

OWNERS' STATEMENTS

The statements made by owners

and officers of industries located ad-

jacent to the Santa Ana Freeway in

Los Angeles were confirmed through

correspondence during the months of

May and June, 1954. All of the indus-

tries are engaged in manufacturing,

rebuilding, and servicing industrial

goods. These industries reporting their

opinions of the Santa Ana Freeway
make commercial deliveries or pick-

ups throughout the Los Angeles area

in conducting normal business opera-

tions. The majority of these industrial

plants perform their work without

any railroad facility adjacent to the

plant site. The industries fronting on

that section of Bandini Boulevard ad-

jacent to the freeway and the major-

it\' of the industries located between
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UPPER: Test Area "B." New industrial plants adja-

cent to Santa Ana Freeway. LOWER: Typical indus-

trial plant in Test Area "B." Freeway exit indi-

cated in left section of photo.

Telegraph Road and the freeway se-

lected their plant sites anticipating the

treeuay and prior to the opening of

that section of the Santa Ana Freeway
in the vicinity of their particular in-

dustries. The remarks have come
from industries var\ing in si/e from
those having as few as tlirce em-
ployees to industries wiiich engage as

many as 300.

E.xccrpts from the indi\ idual letters

reveal principal tiioughts and remarks

of the individual industries in tiieir

attitude of how a frontage road site

adjacent to a freeway can affect the

operation of an industrial enterprise.

I'arker Engineering Co. & Parker

Brothers, Inc., 1044 Bandini Boule-

vard

The Parker Engineering Compan\
is engaged in applying corrosion re-

sistant coatings to metal products. The
distance from this industr\- to the

nearest exit and entrance to the free-

way is approximately' 350 feet. Ac-
cording to the \ ice president, this

company is ver\- enthusiastic about

their location adjacent to the freeway

and says "anyone in industr\- should

find it a definite ad\antage." The
principal influencing factors of the

freewa\- repf)rted b\" the Parker Engi-

neering Company A\ere as follows:

1. Freeway makes it possible to di-

rect traffic to the plant w ithout

getting lost. If motorists read

freeway directional signs there

is no problem in reaching the

plant site via the frontage road.

2. X'^ery desirable advertising value

on the freeway.

3. The freeway has enhanced the

value of the investment by sev-

eral times. Prospects for selling

this property indicate a much
higher figure at this location tiian

could iiave been expected if the

property were situated some dis-

tance away from the freeway.

4. The Parker Engineering Com-
pan\- is "100 percent sold" on an

industrial location adjacent to a

freeway. If it were necessary to

move, a site would be selected

adjacent to a freeway.

Challenge Main/fact/iriiig Co., 1400

Bandini Boulevard

This firm manufactures transit-mix

concrete mixers. Having outgrown its

plant in the Maywood area, it pur-

chased 4.25 acres on Bandini Boule-

vard in 1950 in order to build a new-

plant w hich would accommodate the

business expansion. The new site was

acquired with full knowledge of the

proposed freeway and the fact that

Bandini Boulevard in front of the new
industrial plant \\<)uld assume the

characteristics of a frontage road. The

distance from this industrial site to

the Garfield Avenue entrance and exit

to the freeway is approximately 2,300

feet. Since the opening of the freeway

to traffic in front of this property in

the carl\- summer of 1953, this indus-

tr\' finds the new frecwa>- a "tre-

mendous asset" in the operation of

their plant. Tiie president of this firm

UPPER: Test Area ' C —Bandim Bouievard- shown

in right half of photo. Garfield Avenue exit and

entrance to freeway shown in foreground. LOWER:
One of the industries in Test Area "C" shown
opposite freeway ramp into Bandini Boulevard.

further stated specific advantages

brought about by the new freewa\':

1. Better employee commuting.

2. Customers and business associ-

ates can more easily locate their

business adjacent to the freeway.

3. Better circulation and distribu-

tion of goods. Travel time to the

San Fernando \'alle\- is now
approximatel\' one-half hour,

whereas it had been nearly I'/:

hours before the freeways were

constructed.

4. I'.nhanced pro[icrr\- \alucs b>'

freeway location.

5. It is our opinion that tiie indus-

trial sites adjacent to the free-

wa\- (on the frontage road) in

the vicinity of our plant are

. . . Continued on page 52
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Long Bedch Freeway Whaf Is Happening

On This Huge Project

I,1 1 i:\isioN' and radio newscasts have

accustomed us to getting quick

information from reporters on the

spot \\ ho, being at the scene of action,

can give us a firsthand graphic picture

of what is happening, hi presenting

this progress report of tlie Long Beach

Freeway, a similar procedure is being

followed of having write-ups from
several of the State Division of High-
wa\"S representatives, each about his

own particular job, the resident engi-

neers, the supervising designer, and the

senior right-of-way agent — all of

whom are in direct responsible charge

of \arious activities on the six-lane

Long Beach Freeway. There is also

included a write-up by the city engi-

neer of Long Beach covering con-

struction by the City of Long Beach

on the Long Beach Freeway southerly

of the south terminus of this freeway

for the portion where it is not on the

State High\\a>' System.

This freeway for many years ^\as

called the "Los Angeles River Frce-

'uvv," taking this name from the fact

By E. T. TELFORD, District Engineer

that the major portion of its 16-mile

length from the southerly terminus at

Pacific Coast Highway to junction

\\ith the Santa Ana Freeway fol-

lows along the banks of the Los
Angeles River. By official action some
time ago the Los Angeles County
Board of Supervisors changed the

name of this freeway to the Lo7ig

Beach Freeway. If one considers the

time of first inception, the early plan-

ning, the setting aside of vacant lands

for freeway right of way years ago by
the City of Long Beach and the

County of Los Angeles, then the Long
Beach Freeway is as old as, if not

older than, any of the freeways in the

Los Angeles metropolitan area.

Up-to-Date Report

This progress report that is now be-

ing made is from the standpoint of

describing and discussing current hap-

penings. To those who may wish de-

tailed information concerning what
has been done on the Long Beach

Freeway in past years, reference can

be made to the bibliography at the end
of this report.

A full and complete, up-to-date re-

port is now very much in order on
this freeway because of the present

intensive right-of-way acquisition and
construction program that is in prog-
ress. The State Division of Highways
has spent or obligated for rights of

way and for construction a total of

130,000,000 on this freeway.

Outlook for Future

We are well justified in having an
optimistic outlook regarding the Long
Beach Freeway and looking forward
to completion of the entire 16 miles

between Pacific Coast Highway and
the Santa Ana Freeway in the not-too-

far-distant future. Completed con-

struction amounts to $2,500,000 and
the total of contracts now under way
is $10,500,000.

While some advantage is being ob-

tained from the completed 2/2 -mile

section of the Long Beach Freeway at

the southerl}' end which is now
opened to traflic, full benefit to the

^^iNwsiipi.^-

looking northerly from Pacific Coosf Highway along completed section of Long Beach Freeway, Two and
one-hall miles of this completed construction extends to 223d Street.
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traveling public in the East Los An-
geles and Long Beach areas, and the

needed relief to the congested traffic

conditions on Atlantic Boulevard \vill

not, of course, be achieved until the

Long Beach Freeway is completed
throughout. The date of completion

cannot be forecast at this time.

The design and the preparation of

contract plans for the Long Beach
Freeway as described by Air. Hanson,
and the right-of-way acquisition pro-

gram as described by Mr. Friel, are

well advanced. The rate of future

progress will depend on the availabil-

ity of construction funds.

Second Major Link
By H. F. MEINKE, Resident Engineer

On December 15, 1953, the contract

for the construction of the second

major link of the Long Beach Free-

wa\' was approved and awarded to

Ukropina, Polich & Krai of San Ga-
briel at a bid price of approximately
two and three-quarter million dollars.

The project for the most part trav-

erses farming land, which is rapidly

being developed into industrial sites,

adjacent to the \\cstcrly Icvce of the

Los .\ngelcs Ri\er, starting at 223d
Street and terminating at the south

junction of Atlantic Avenue. The
over-all length is approximately four

and one-half miles, which includes a

contract now being carried out by
\\'ebb & AA'hite of Los Angeles, of

approximately seven-tenths of a mile

in the \icinity of Domingucz Street.

The roadwork, in general, consists

of constructing a graded roadbed;

surfacing with portland cement con-

crete pavement on cement treated

subgrade over imported base material;

placing plant-mixed surfacing on
shoulders; constructing accelerating

and decelerating lanes and interchange

roadways, and surfacing them with
plant-mixed surfacing on untreated
rock base over imported base and sub-

base material.

Five Bridges

On the Ukropina, Polich & Krai
contract there are five bridges, the
principal one being a reinforced con-
crete girder bridge over Atlantic Ave-
nue, composed of tw o adjacent struc-

tures, each structure consisting of one
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span of about 95 feet, supported b\-

reinforced concrete abutments on
concrete piles. The other four bridges

are utility undercrossings, two of

them under the freeway and r\vo un-
der traffic interchange ramps. All of

the bridge inspection and engineering

was handled by the Bridge Depart-
ment representative, Irw in Black, and
his two assistants.

Although the roadway excavation

quantity totals nearly a quarter of a

million cubic yards, an additional half

million cubic \"ards of imported bor-

row was required to complete the em-
bankments. The contractor arranged
with the Dominguez Estates people
to obtain this borrow deficiency from
a site in the Domingucz Hills west of

Alameda Street, approximately one
and one-half miles from the project.

After getting off to a slow start, the

contractor managed to develop a very
efficient load and haul operation. The
material was loaded with a Sierra

loader and hauled by bottom dump
truck and trailer units, and truck and
semitrailer units. The pit, being com-
paratively flat and sufficiently long,

lent itself to this t\pe of load and haul

operation, which resulted in an aver-

age daily haul of approximately eight

thousand tons. However, all was not

"peaches and cream," as the contrac-

tor discovered in trying to compact
the imported borrow which, for the

most part, contained over 50 percent
silt. It was neccssar\- to employ as many
as seven heavy sheepsfoot tampers at

one time on a single fill to insure

proper mixing with water and satis-

factory compaction.

Paving Operation

The other major operation, with
respect to cost, was the portland

cement concrete pavement, which
amounted to ncarl\- 35,000 cubic yards
and has only recently been completed.
The average daily pour exceeded 900
cubic yards. This high production
rate and the low slump concrete used
made it difficult for the original

tamping machine to do a satisfactory

job. To overcome this difficulty, the

contractor's mechanic installed a posi-

tive acting tamper board. This proved
to be far superior to the ordinary
tamper and aided the finishing opera-
tion by forcing the large aggregate
w ell below the surface of the pave-
ment. The contractor was able to save

financially by this for the reason that

he did not have to replace the boards

on the Johnson float so frequently as

he had been doing.

One might think that when the pav-

ing is done, the job is practically com-

'jmu

Looking ioufherly along Long Beach Freeway showing in foreground bridge nearing compleiion for grade
separation wifh Pacific Electric Railway and in background grade separation bridge for Union Pacific Rail-

road. In background is shown the Union Pacific "shoofly." This railroad detour will be removed and mate-
rial placed in roadway embankment nearby on freeway.
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plete; however, this is not quite the

picture, as there still remain 14 traffic

interchange ramps on which curbs,

gutters and plant-mixed surfacing must

be placed, in addition to numerous

other minor but time-consuming items

of work to be completed.

However, barring any unforeseen

delays, the people in the Long Beach

area should be able to visit their

friends and relatives to the north on

Christmas of this year via the Long

Beach Freeway, being able to travel

eight miles of completed freeway

from Anaheim Street on the south to

the south junction of Atlantic Avenue

in Compton on the north.

Dominguez Street

Underpass
By FRED H. BUCK, Resident Engineer

One of the interesting and difficult

problems faced by Contractors Webb
and White, during the construction of

the Dominguez Street Underpass on
the Long Beach Freeway was the fab-

rication, shipment and erection of the

large steel plate girders which carry

the double tracks of the Pacific Elec-

tric Railwa\' over the freeway in the

North Long Beach area.

These girders are among the largest

of this type ever fabricated and

erected in the Southern California area.

As delivered in the field, each of the

girders had a weight of 117 tons, a

length of 128 feet and a depth of 13

feet. Fabrication was in the Baldwin

Park plant of the steel division of the

X'inneil Conipan\', Inc. Because of the

difficulty of obtaining plate in large

enough sizes for the web, a continu-

ous, automatic, longitudinal weld was
placed in cacli ginlcr for the full

length. During fabrication in the shop

the work was subjected to continuous

inspection by tiie .Material and Re-
searcli Laborator\- of tiie California

Division of Highways, under the su-

pervision of Ross Clinton of the Los
Angeles office.

\\'hen read\' for shipment, eacii

girder was lifted upright from the flat

position of the portable cars used dur-
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ing assembly in the shop and set on

trucking equipment furnished by the

Bel>ea Truck Company. The trans-

port had double dollies between the

prime mover and the front of the

girder to aid in making turns, and a

single dolly at the rear. A total of 58

wheels carried the load. When loaded

on the transport, the over-all dimen-

sions were 175 feet in length and 16

feet in height. The move to the job

site was made during the early morn-
ing hours over a carefully selected

route and went off without difficulty.

At the erection site, each girder was
moved into position as closely as pos-

sible, then lifted with four 35-ton

cranes, rsvo on each end working
through equalizer bars. Before picking

up the load, the cranes were spotted

so that walking would not be neces-

sary after the girder \\as taken from
the transport. Actual erection went
very smoothly, a little over two hours

being required to set each girder after

it had been spotted in place between
the piers. Transportation and erection

of the girders was under the supervi-

sion of Neil Lang of the \'innell Com-
pany.

Grade Separations
By A. K. GILBERT, Resident Engineer

Construction under this contract

covers two railroad grade separation

bridges to carry the Long Beach Free-

way over railroad tracks. The smaller

structure is called the Pacific Way
Overhead and provides a single 20-

foot span over Santa Fe Railroad

track No. 35. The Pacific Way Over-

head, a reinforced concrete rigid

frame bridge on concrete drilled piles

30 feet in length, has been completed.

The larger structure is called the

Hobart Yard Overhead carrying the

freeway over mainline and freight

yard tracks of the Santa Fe Railroad.

The Hobart Yard Overhead consists

of a pair of similar parallel welded

structural steel bridges with concrete

decks consisting of spans from 50 feet

to 117 feet in length having a total

length of 1,102 feet supported by re-

inforced concrete bents and abutments

on reinforced concrete piles. The
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Conslruclion operations in progress on grade separodon sfructure (o carry long Beach Freeway over (he Hoborf Yard oncJ mainline track of the Santa Fe Railroad

westerly bridge will provide a road-

way uniformly 40 feet wide and the

easterly bridge will provide a road-

way 40 feet wide at one end and 52

feet wide at the other.

All piers are completed and abut-

ments have been started. Seventy-five

percent of the structural steel spans

have been erected. Approach fills in

connection with this particular job

iiavc been completed. They were con-

structed of imported borrow from the

huge excavation being made in the I.os

Angeles Civic Center for the new Los

Angeles County Courthouse. The to-

tal amount of imported borrow placed

on tiie approaches was 200,000 tons.

The contract allotment is $1,264,-

756.38, and the estimated time of com-
pletion, December 1, 1954. The con-

tractor is Ukropina, Polich, Krnl, and

Ukropina of San Gabriel. The con-

tractor's superintendent is K. Rudolph
Brozovich.

Cheli Air Force Depot
By BRUCE GENTRY, Resident Engineer

To ac()uirc the right of way for the

portion of the Long Hcach Freeway
through the Cheli Air Force Depot
near the northerly end of the project

it was necessary to provide an equiva-

lent area of land in exchange. Land
was available adjacent to the cast side

of tiie depot but separated from the

existing facilities by Eastern Avenue,

a heavily traveled county road carry-

ing an estimated 35,000 average daily

traffic. A signalized crossing at grade

would have introduced an objection-

able traffic bottleneck, so it was de-

cided to build a one-lane undercross-

ing for access to the Cheli Air Force

Depot across Eastern Avenue.

The undercrossing structure was

designed as a reinforced concrete box,

with a 14-foot clear roadway width

between curbs and an overhead clear-

ance of 14 feet 6 inches. This struc-

ture was positioned to permit ap-

proaches on 6 percent grades from

existing streets \\'ithin the base, and

consequently projected slightly above

the existing profile grade of Eastern

Avenue. With the approval of the

county road department, Eastern Ave-

nue was raised to cross the structure

with a vertical curve, and reinforced

concrete retaining walls were de-

signed to limit the necessary fill to the

existing right of way.

In conjunction with the Cheli Road
Undercrossing, it was necessary to

construct drainage facilities including

a de\\atering pump and a length of

42-inch reinforced concrete pipe cul-

vert to divert the runoff from a large

area of the Ciieli Air Force Depot

which concentrated in the vicinity of

the access road. Signals were provided

for one-way traffic control through

the undercrossing.

The contractor on this project is

N. M. Saliba Company of Gardena.

The contract allotment is 1 140,000

and completion is scheduled for Oc-
tober, 1954. Carl Johnson is the con-

tractor's general superintendent. Jo-

seph Trujillo is the State Division of

Highways Bridge Department repre-

sentative.

East Yard Overhead
By JACK SYLVESTER, Resident Engineer

To carry the Long Beach Freeway

at separated grade across Union Pa-

cific Railroad property, East Yard

Overhead is under construction. It

consists of twin 14-span, simply sup-

ported, welded steel plate girder

structures of nearly 1,400-foot total

length. An accompanying photograph

shows a concrete deck placing opera-

tion in progress; the contractor is plac-

ing the full 40-foot width of deck in

one operation, and the finishers' work-

ing bridges are seen in the photograph.

Tiie strike-off float is seen: it consists

of a 5-inch 10-pound "I" beam, 16

feet long, actuated by an electric

\il)rator.

The bridges are composite struc-

tures, requiring the deck slabs to act i
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as compression members under live

load. Lugs transmitting horizontal

slicar between the steel plate girders

and the deck slab are seen in the same
photograph. Or it may be said that

the deck slab is not riding as a free

passenger on the tops of the steel

girders, but is forced to earn its fare

by carr\ing a share of the load. The
contractor has adopted the unique

method of moving his form and false-

work materials ahead on steel roller

ci)n\e\ors—they appear as ladderlikc

objects in the photograph.

Another photograph shows the

space forming the median betAveen the

two bridges of the overhead. The
double track main line of the railroad

appears in the foreground. Figliteen

permanent tracks of tlie railroad are

crossed, and East Yard bustles with

moving railroad freight equipment at

all times. The Union Pacific Railroad

has installed the new "pick-a-back"

system of moving freight on semi-

trailers carried by specially fitted flat

cars, and it is proving to be a source

of considerable business.

J. A. Thompson & Son, of Ingle-

wood, is the contractor on the project,

represented by Paul Barnard, Super-

intendent. Total cost of the job, in-

cluding railroad work, is expected to

amount to about 11,180,000. It is an-

ticipated that the work will be com-
pleted about September 15, 19.''4. It

will not be possible to open the over-

liead to traffic until completion of

roadwa\" work under the adjoining

contract, upon wiiich Resident Engi-

neer J. M. Curran is reporting.

Freeways Connected
By J. M. CURRAN, Resident Engineer

Bids were received in the District

\'II office in Los Angeles on June 3,

1954, for the construction of an im-

portant section of the Long Beach

Freeway between Sheila Street and

Verona Street, having a net length of

one mile. This construction will pro-

vide complete interchange connection
between the Long Beach Freeway and
the Santa Ana Freeway. It will con-
nect the two railroad grade separa-

tions now under construction as

described above and will provide

completed freeway to a point south-

erly of Washington Boule\ard. In

addition to grading and paving the

freeway and connecting interchange

roadwa\s, this contract provides for

the construction of eight bridges.

These bridges are located as follows:

Washington Boulevard Under-

crossing. This is a reinforced con-

crete slab and girder bridge, measur-

ing about 101 feet long on centerline

of freew^ay, consisting of two adja-

cent single-span structures, supported

by common reinforced concrete abut-

ments with concrete pile foundations.

Leonis Street Pedestrian Under-

crossing. This is a reinforced con-

crete box, about 239 feet long, provid-

inij a clear interior w idtii of 12 feet.

Placing deck stab concrete one span length from east end of Union Pacific Railroad East Yard Overhead
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Trigtf.s Street L'liiicrcrossiiig. Tliis

is a reinforced concrete slab bridge

about 60 feet 4 inches long, composed
ot one span, supported b\' reinforced

concrete aburnieiits w itli concrete jiile

foundations.

Route 167 Westbound Interciiange

Route 166 Separation. Tiiis is a re-

inforced concrete box girder bridge,

about 224 feet long, composed of

three spans, supported b\- reinforced

concrete abutments and piers with

concrete pile foundations.

Route 167 Northbound Route 166

Separation. This is a reinforced con-

crete box girder bridge, about 704

feet long, composed of eight spans,

supported by reinforced concrete

abutments and piers with concrete pile

foundations.

Route 167 Southbound Route 166

Separation. This is a reinforced con-

crete box girder bridge, about 695

feet long, composed of seven spans,

supported by reinforced concrete

abutments and piers. The abutments

and one pier will have concrete pile

foundations and the balance of the

piers spread footings.

Route 167 I'.astbound and Nortli-

bounii interchange/Route 166 Separa-

tion, riiis is a reinforced concrete

box girder bridge, about 459 feet long,

composed of six spans, supported by
reinforced concrete abutments and

piers witii concrete pile foundations.

Olympic Boulevard Undercrossing.

I his is a reinforced concrete box
girder, about 97 feet long, composed
of one span supported by reinforced

concrete pile foundations. The bridge

will provide two roadwajs, each ha\^-

ing a minimum clear width of 46 feet

between curbs, separated by a 12-foot

graded median strip.

The contractor submitting the low

bid was B. J. Ukropina, T. P. Polich,

Steve Krai, and John R. Ukropina of

San Gabriel. The amount of the low

bid was $2,447,821.40 and a contract

was awarded on June 2 2d.

The special provision for the con-

tract provides 300 working days from

the date of approval of the contract as

a time limit for carrying out tlie con-

struction under this contract.

Status of Design
By E. G. HANSON

Assistant District Engineer

Cencra!l\' speaking, the design de-

tails and preparation of contract plans

for the Long Beach P'reewa\- from the

Santa Ana Freeway southerly are

complete throughout. Design provides
for initial consrtuction of a six-lane

freeway throughout, with provision

being made in design for an ultimate

eight-lane width from intersection

with the Sepulveda Freeway north-
erly. However, the setup of future

budget limits, when money for con-
struction allocations are made by the

State Highway Commission, will

often require incidental re\'isions in

the contract plans as finally devel-

oped.

Near the northerly end of the proj-

ect the engineering details of freeway
design within the boundaries of the

Cheli Air Force Depot are being
worked out in cooperation with the

U. S. Corps of Engineers under terms
of the agreement between the State

and the Armv.
. Continued on page 62

Union Pacific Railroad trades under East Yard Overhead as viewed from the north abutment of this bridge
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General plan and elevafion of Richmond-San Rafael Bridge, extending from Pt. San Quenfii

Bridge Innovations
Continued from page 15 . .

.

per linear foot of bridge. The cliange,

if and when needed in the future,

could prolong the useful life of this

structure for many years.

During the first few years under

traffic it is believed tiiat the toll ser-

geant, at his desk in the administra-

tion building, can direct all operations

within the limits of the project and

the personnel (toll collectors) under

his jurisdiction.

All bridge and outside telephone

calls are handled by the toll sergeant.

A driver having trouble with his ve-

hicle can signal in from one of the

conveniently located fire alarm and

tow car service boxes to the sergeant

who then notifies the tow or fire

truck, by short wave, to proceed to

the station from \\'hich the call was
received.

The sergeant can communicate ei-

ther by telephone or loud speaker to

any of the toll booths. He can also

broadcast to any car entering or leav-

ing the toll both from a public address

system.

A large control and supervisory

panel, ha\ing the outline of the bridge

etched on the surface and small re-

cessed lights located at proper points,

is in full view of the attendant. A fail-

ure of a bank of roadway lights is in-

dicated b\' the proper signal on the

panel. A failure of the foghorns is

made known b\- a coded signal, and

tiie failure or change in any of the

many electrical devices or circuits is

cither visually or audibly reported.

Short-wave Radio

During the construction period of

the bridge, the short-wave, two-way
radio communication system which
will eventually be installed on the mo-
bile maintenance equipment is now in-

stalled in the division's headquarters

in Berkeley, and in the Richmond and

San Rafael field offices, for directing

operations. Other sets are placed on

the floating equipment used in the

construction. The survey and trian-

gulation activities are directed by

handie-talkies.
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To permit the bridge to operate ef-

ficiently with the minimum of person-

nel, especially during the early growth
of traffic, automatic controls have

been widely used. Roadway, aviation,

and navigation lighting aids are photo-

electrically controlled. Switching de-

vices, protective in nature for the

basic electric power distribution, as

well as the roadway lighting systems,

are relay controlled. Supervising sys-

tems (visual, audible, and printed) are

indicated to the operator who can di-

rect remote or local action if the ne-
cessity' arises. In general, an important
emphasis has been placed on the de-
vising of efficient means to maintain
and operate the Richmond-San Rafael
Bridge.

Hawaiian Roads Viewed by Director

A tour of the Island of Oahu to

observe roads and road construction

was one of the features of a recent

trip to Hawaii by Frank B. Durkee,
Director of Public Works. Ben E.

Nutter, Superintendent of Public

Works and Territorial Highway En-
gineer, conducted Durkee around the

island to inspect highway projects,

organization and practices.

The territorial highway organiza-

tion in an endeavor to solve its traffic

problems, particularly in the Hono-
lulu area, has an ambitious highway
program underway, Durkee reported.

A number of projects designed to

bring sections of the highway system

up to expressway standards similar to

those of California are planned or

under construction.

Invited by Secretary of the Navy,
Charles S. Thomas, to be a civilian

guest on the U.S.S. Yorktoivn, Durkee
embarked for Hawaii June 30th on
the aircraft carrier and returned to

Alameda Air Base July 17th on the

Navy flying boat Mars.

The purpose of the Secretary's in-

vitation was to afford an opportunity

for a representative group of 14 in-

dustrial and civic leaders to become

. . . Continued on page 64
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State Fair
Hundredth Anniversary Will

Be Observed This Year

/\ FULL CENTURY of faitlifull\ re-

flecting California's agricultural, in-

dustrial and cultural growth \\ill be

climaxed September 2d when the

California State Fair and Exposition

opens its gates for an anniversary

celebration with three-quarters of a

million guests, most of whom will

travel to the big show over new, mod-

ern state highways.

From its humble beginning in a

iMontgomery Street hall in San Fran-

cisco in 1854, when many of the ex-

hibits failed to arrive on time, the

State Fair has developed into a many-

faceted exposition wiiich can be de-

scribed only in superlatives.

And directors of the fair expect

that the 1954 event will be a fitting

climax to its steady growtii which has

continued in spite of fires, floods and

t\vo world wars.

Spectacular Growth

This growth and the spectacular

growth and development of the State

as a whole will be dramatized on Sep-

tember 2d, opening day. At that time

a stainless steel time capsule, filled

with microfilms of relics of Califor-

nia's past, its vigorous present, and

progress-filled future, will be en-

tombed in a glass covered vault in

front of the Counties Building. It will

carry stories of the State's achieve-

ments in highway construction, in

government, engineering, agriculture,

fine arts, education and related fields,

with instructions that the capsule be

opened by the Governor of California

in 2054.

Already nearly 15,000,000 people,

or more than the entire present pop-

ulation of the State, have attended

this granddaddy of western exposi-

tions down through the years. During

the 100 years more than 15,000,000 in

premiums and purses have been paid

to California exhibitors, who last year

placed on display some 24,000 sepa-

rate items. The best of everything

grown or manufactured lias gravitated

to Sacramento for the annual fall

event.

Record Horse Racing Purses

This \ear"s fair will be no excep-

tion, and even more has been added.

One new record alrcad\- has been bro-

ken !)} the SI 55,300 posted for horse

racing purses. Premiums of $272,911

represent the highest total ever of-

fered by the State Fair. Outstanding

judges like Charles Yule of Calgary,

Canada, in beef livestock, Phil \\'ag-

ner of Baltimore in wines, and scores

of others from throughout the United

States, insure that premium selections

will be tops. Innovations in entertain-

ment have been made, including a

new headliner every other night at

the big night shows in front of the

grandstand. A new entertainment ad-

dition is the famous "Dancing Wa-
ters," a fantasy of lights and flowing

water, which will be a free attraction

in the Industrial Building.

Three new buildings have been

added, including the half-million-dol-

lar foods and hobbies building, facing

its twin Industrial Building across the

entrance mall. Brand-new buildings

for the poultry, and pigeons and rab-

bits have been erected in the junior

division area. An important addition

has been built for the Hall of Flowers

and outdoor garden area.

Nearly 4,000 square feet of exhibit

and aisle space has been added to the

Hall of Flowers, and with a new en-

trance and wider aisles, insure a

smoother flow of visitors througii the

beautiful building which in the past

lias been crowded and sometimes

jammed during heavy da\s.

Counties Building

In addition to being a spectacular

attraction for those interested in every-

thing pertaining to California, the

State Fair offers specific items for per-

.sons who have less catholic interests.

There are the spectacular displa_\s in

the Counties Building, where most of

the State's counties outdo themselves

in presenting the products and attrac-

tions for which they are noted. Bril-

liantly lighted, animated displays made
of e\er\thing from oranges and

grapefruit to pyramids of California

wines, and from wheat sheaves to

farmers made from pumpkins are ar-

ranged in a colorful array of Califor-

nia's agricultural and industrial might.

For flower lovers and amateur gar-

deners the Hall of Flowers, where one

million blooms are arranged among
waterfalls, rivulets, fountains and

rocky hillsides and glens is a dazzling

display. From exotic orchids to or-

dinary but still beautiful marigolds,

California's most beautiful flora never

fails to delight fairgoers.

Livestock of dozens of varieties and

sizes compete for more than $100,000

in cash premiums, for the benefit of

the ranch-minded and not a few city-

bred visitors. Future Farmers of

America and 4-H Club members make
this event the climax of their year as

the\- prepare their prize stock, cloth-

ing projects, farm machiner\' and fea-

ture booths for the ribbons and cash.

Poultry, pigeons, rabbits, cows, horses,

sheep, goats and swine, all registered

stock, are on parade for the improve-

ment of their breed in California.

California's oldest continuous horse

show, attracting the aristocrats of the

equine world, is a favorite of many
fairgoers each year. Nine days of

horse racing, during which pari-mu-

tuel windows did a $4,000,000 business

last year, is another top attraction.

Wines, foods, cooking, homcmaking,

needlework, gadgets, fruits, vegeta-

bles, nuts, grains, recreational advan-

tages, fashions, fireworks, free vaude-

ville shows twice daily, bands, major-

ettes, clowns, souvenirs all combine

into a riot of color, and a tour of Cali-

fornia on one 207-acre site.

The driver who races W'ith cars that

are trying to pass him on the highway

is endangering his own life and the

lives of others. When being passed,

slow down, pull over to the right a i

little, and let the oriier fellow pass.
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carson rassp,
Three Projects Improve

Sign Route 88

By E. L. TINNEY, District Advance Plannitig Engineer

H,liGHWAY 88 is the historic Carson

Pass, trans-Sierra route which be-

gins at a junction with US 99 near

Stockton and terminates at the Ne-
\'^da state Hne east of Woodfords.

The route serves the communities of

Lockeford, Clements, lone, Jackson,

Pine Grove, and the High Sierra areas

between Cook's Station and the Ne-

vada state line, including Silver Lake

and Twin Lakes.

The route is the most direct be-

tween Stockton and Lake Tahoe, and

between Stockton and Nevada. In ad-

dition to its recreational potential the

route provides an outlet for forest

products from the Amador forests to

shipping points at Stockton and the

Bay area.

One project is currently under con-

struction and two have recently been

completed on Highwa>- 88 in San Joa-

quin and Amador Counties.

The 1953-54 construction program

provided for the construction of 6.3

miles in Amador Count\' between

Jackson and one mile west of Pine

Grove, and 1.4 miles in San Joaquin

County between one mile east of

Clements and three-fourths mile north

of the .Mokelumne River.

The 1954-55 program includes a

two-mile unit in Amador Count\- be-

tween the San Joaquin county line

and west of Jackson Creek.

Eliminates Posted Bridge

The first project, between one mile

east of Clements and three-fourths

mile north of the Alokelumnc River,

was constructed under contract by
Stolte, Inc., and Stephens Trucking
Company. The construction provides

a 32-foot all-paved roadway section

and a reinforced concrete bridge

across the .Mokelumne River, 28 feet

in width and 256 feet in length. This
1.4-mile unit which was completed
the latter part of June of 1954, elimi-

nated from the State Highway Sys-

tem a posted bridge across the Mo-
kelumne River and approximately

three miles of narrow, winding, obso-

lete road. A sa\ing in distance of one-

half mile resulted between Clements

and the casterl\' end of project.

Lengtii

XSJ-97B 1.4 mi.

X-Ama-97-A 2.0

XAma-34C 6.3

9.7 mi.

PROJECTS RECENTLY COMPLETED OR UNDER WAY

Junction Route 24 to % mile nortti of ttie Mokelumne River

Amador county line to west of Jackson Creek

Jackson to west of Pine Grove

Construction

5244,000

155,000

764,000



The second project begins at tlic BBB'*'~?'^^^ijl"
""' < '•^J

S;in Joaquin-Amador county line, ap-

proxiniatcis' five miles cast of the first ___. ..

project. -mmH "i|-' ^m ' -S m^ff^
—-- _ (^

riiis two-mile unit was constructed

under contract by C. V. Ken\\orth\-

of $155,000. The con- ^^V^^^^^^HlX 1^;!^^^^^^^^^^^ * "^Ri^VIOS**^*

pa\'ed roadwa\' with 2.5-incl\ plant- ^vwHB^BB 1^'^HI^^^^^^^^^ * « ^ i ' * ^

mixed surfacing on cement treated HH^, « ^'^HHj^^^B^ ^j
base. This project replaces a narrow, ^^^^t^^/^/Z/il'
antiquated road \\hich had \cr\" re- ^^^^Bfc^ "

jfjli ^^_^^__
stricted sight distance and poor align- ^^^^B| llj ^ .— s'^^^^B^^^f"*'

The third project begins east of the ^^^^^HP' '' M '^^^^^^''~^' ^^^^^ (.\
east city limits of Jackson and ter-

^^^T^f* g **•

minates one mile \\est of Pine Grove.

This 6.3-niile project \\ill provide a I^HHkir ' -» „i.«gfciArffe''~*

"

32-foot all-pa\-ed roadway of plant-

mixed surfacing on cement treated

disintegrated granite. The new align-

ment being constructed ^\•ill provide

a minimum radius of curvature of 600

feet in contrast to a minimum of 200

feet on the old road. This project

eliminates a section of narrow twist-
^'^"f, south, showing new alignment of Route 97 across Mokelumne River and elimination of sharp turn in

' existing state highway
ing road.

The project is being constructed Project Proposed struct an FAS project between 2.5

under contract by the Clyde Wood In addition to the foregoing proj- mi'^s south of lone and 2.5 miles

Company at a cost of 1764,000. ects, Amador County proposes to con- southeast of lone. This construction,

while not on the State Highway
Grading between Amador Counfy line and two mites easterly SyStCm, Will afford tlirOUgh-Highwa}''

^, 88 users a 3-mile saving in distance.

jl - . - ^^^^i^^i^^k., ^..a.^. :.i,^^a.«,ija.,, .^ The county proposes to construct the
^~

project in two stages:

Stage 1: Grading and drainage in

the 1954-55 Fiscal Year.

Stage 2: Base and surfacing in the

I

1955-56 Fiscal Year.

U? ^ Following is a list of other projects

I Fr . --^^^^UttSSl^il " ^x^ on Highway 88 which have been com-

\W'^^^^^^^^^^^^KL\--]^;^i~^^^W ' pleted to modern standards in the

^^jMHHPt^ JHH past 10 years:

''^
Amador Counly Miles completed

Ti I . IWi^i- • '• Jl Through Jackson _ 1.6 1948

/ >,j» ''(/jP^aJBi^ft^ ;'^" '''"'9m One mile west of Pine Grove to

"• ^^v'^^Bf :. -^•- :% Cool('s Station 10.7 1944

Cook's Station to Ham's Station (por-

4'/ --.. -. ,_ mmmA tions) 3.4 1949/'^ , >2 I^^^H Ham's station to Lumberyard Ranger^ "' y s"""^
Station (U. S. Bureau of Public

Roads) .._ ____ 3.9 1952

One mile east of Lumberyard Ranger

,^ Station to 1.5 miles east _ 0.5 1953

. . iMMi^ Tragedy Springs to Alpine county

WK^M ''"* (portions) 3.0 1952

i ^^^8 '^'P'"^ county lint to Carson Pass . 5.4 1952

'^/>r ^''"" - M Portions between Pickett's and Wood-

Hl^^naBHfcUHIBI^aHHHHHiK. fords 1.3 1952
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Safety Record Car Drivers of Division

Of f-lighv/ays Commended

By A. I. RIVETT, Safety Engineer

L/RiVERS of Division of Highways |g_m|||||||||M|^ »

^

motor vcliiclcs during the year 1953

drove 97,4U0 miles for every record- ^^^^^^^^^^ ^^^^^^_ . , ^
j

able accident charged against them. ^^^^^^^^^^K ^^E^^^^B I ^ f

Just three years prior, they drove 77,- ^^^^^^^^^H i^^^£- '^W f ]
^ W .M^

400 per recordable accident. the ^^^^^^^^^^K W^KHf^ ^^ ^^t
year 1953, high\\a\' employees im-

' ^ •

proved their driving by traveling 20,- ^^^^^^^^^^E ^ 'il^l

000 more miles per recordable acci- hF ^^^Bt^' 4/
dent than they did in 1950-that's an !^^ / '^^^^
improvement of 26 percent. ^r ^

,

. »^J[jH^
^

Improvement in driving, correction ^KL -"''^ v ^^i?--^/ I
of poor dri\ing habits and the reduc- ^K '^fjh •^. f\^
tion of state-driver accidents are only V| ' i^ iy^ 'Sr <'^ ^^
part of the over-all safety program of ^Ik. / iT^t^ ^ -^ ^^^
the Division of Highways. That pro-

, _ ^^^^ ^ ^.—*.
gram includes industrial and occupa- ^ ^Kh ^k ^^^Bl M^BH^' i^ \
tional safety and the protection of ^ ^KM ^^
buildings and properties from fire V A'
damage. The motor vehicle safet\' \ ^ r^-fv^^^mf/^
program, however, is an important ^Sw\V \ ^i^t / ^^T/-"
segment of the over-all program. fc >ii . \«. v. ^fc \ ^^^

In the last four years, motor vehicle ^ » SI \ *,; ^.^
accidents for which Division of High- ^* 'i

y'^
^[^t. .

ways employees were considered in
; . ^ k ^^ -^^SM

^^

whole or in part responsible were re- ! \ \A wjmi^^^f «w. ^•I^
duced 20 percent even though the ^'^ ^ ^ ^* ^Kl **

mileage driven increased nearly 10 fc- v'

percent. In 1950, in 39,500,000 miles fe^. ^Br '

of driving, Highwa\' employees had ^Hyril!. ^^^ ',?''

510 accidents charged to them. In ^^^^^Mt- »^—-^fcifcrf. .»-"'j

1953, they drove 43,250,000 miles and ||^^P'"''^P^*^5f*, ^^^
had but 444 recordable accidents. Of f'

'

'

tt^BI^^^BI
this 1953 mileage, 19,000,000 miles fe^^^™*- ® ~^^^I^^^Bl
were driven in passenger cars and ^^^a.'. ^^^^^
24,000,000 miles in trucks and road

building ecjuipmcnt. Some specialized BBJ^^^P'" r "

equipment does not carry speedom- ^jkL j^ ^^^^K^^B BBv^^rS'
eters. This specialized equipment is ^HH^^^^HHHH^^^HV^i^BH^^B " :'i'^'^^!^

not included.

This outstanding achie\enicnt is of
^

I

.
_

.

I

. Tesf/ng vis/on fay fe/efa/nocu/or. This insfrumenf iesH a driver's visual acuity, depth perception, muscular
especial interest since there is no

imbalance and his color vision, left to R/GHT- PouI O. Harding, Assistant state Highway Engineer, District

forced driver training prot^ram, no V/l,- Carroll r. Berry, Associate, Safety Section; W. L. Fahey, District Engineer, District VII.

DIVISION OF HIGHWAYS VEHICLE ACCIDENTS charging of ciiiployccs for the cost of

Year 1953 1952 1951 1950 damage to their vehicles occurring

Miles traveled ,_ 43,250,031 42,793,084 39,658,319 39,480,416 during the normal course of employ-

Recordable accidents for vehicles ""-"f' "" spotters on the road, no can-

with speedometers 444 515 501 510 did traffic cameras.

Miles driven per recordable acci- T'l'-' I^ivision of Highways has more

dent . 97,400 83,100 79,200 77,400 than 9,600 enipknecs. In 1953, 3, -•'OO
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of these employees operated tlie 3,000

or more pieces of motorized eqiiip-

inent. Most of these drivers have been

driving for \cars. The\' know iiow to

drive. But, iii^e otiier drivers, the\' can

fail into bad habits or become <nerly

sure of their driving ability.

Driving Program

Conxinccd tliat drivers need to be

alerted to their limitations, the Divi-

sion of High\\a\s Safet\- Section has

developed a program to \\arn the

driver who has not yet had an acci-

dent of the possibility of accidents

rather than to show the man with an

accident record why he has such a

record. The program is effective for

both.

Through this carefull>' prepared
program, the division has proven the

wisdom of the philosophy that if a

motor vehicle operator can be shown
his weak points, he will learn to com-
pensate for them. And in that knowl-
edge and its application avoidable ac-

cidents will be reduced greatly even in

the face of the extraordinary high in-

crease of motor vehicle registrations

and travel.

In each of the division's 1 1 districts,

on its state-owned toll bridges, in its

Headquarters Equipment Department,
Materials and Research Department,
Bridge Department, and Service and
Supply Department—a safety commit-
tee of top administrators is responsible

to the district engineer or the depart-

ment head for the safety program.

Safety Committee Duties

Under a directive from State High-
way Engineer G. T. AlcCoy, each dis-

trict or departmental safety committee
must examine and review all the acci-

dent reports within its jurisdiction to

ascertain that all material facts are

contained in the reports and shall de-
cide the basic cause of each accident
and determine its recordability.

In the Division of Highways a record-

able motor vehicle accident or one
charged against the individual's record
is an accident which occurred while state

equipment was being operated as a
motor vehicle and one which could have
been prevented or avoided by the driver.

The decision as to whether or not an
accident is recordable is based solely on
whether or not the driver exercised pru-
dent and careful judgment in his attempt

CALIFORNIA AGAIN WINS
TRAFFIC SAFETY AWARDS

California's accelerated campaign
against traffic accidents has again

received notional recognition, with

Governor Goodwin J. Knight re-

cently accepting five awards for the

State's activities during 1953.

In competition with seven other

large-population states with major

traffic problems, California received

first place awards in the fields of

traffic engineering, traffic law en-

forcement, public safety informa-

tion, and driver licensing, and hon-

orable mention for over-all activities

in all phases of traffic accident pre-

vention.

The competition is based on the

annual inventory of traffic safety

activities conducted by the National

Safety Council and various technical

and educational organizations.

In the field of traffic engineering,

California has now won or tied for

first place for four consecutive years.

In accepting the various awards
from officials of the National Safety

Council and other organizations.

Governor Knight commented:

"Naturally, as Californions we
ore pleased to receive these awards
for progressive improvement in the

field of traffic safety. However,
there is another side to this picture.

More than 3,000 persons ore killed

each year on our streets and high-

ways. The recognition our State has

received should serve as added in-

centive for still greater effort if we
are to further reduce the suffering

and loss which result from prevent-

able accidents. I urge every public

official and every private citizen to

intensify efforts to reduce this ter-

rific toll."

The plaques which certify to the

various awards were turned over by
the Governor to the state agency
chiefs concerned.

to avoid the accident, regardless of any
legal rights (such as right of way at in-

tersections) to which he may be entitled

under the Vehicle Code. The first con-

sideration is whether the state driver did

everything possible to avoid the accident.

The safety committees, in their de-

termination of recordable motor vehi-

cle accidents, may interview the state

operators, and always shall advise
J

them as to the committee's decision

concerning the recordability of their

acciilcnrs. The conimirtec in turn may
make recommendations to the district

engineer or department head and rec-

ommend disciplinary action to him
when in the judgment of the commit-
tee such action is justified.

The safety committee is further di-

rected to carry on an educational pro-

gram and to do everything in its

power to reduce all types of accidents.

Division Safety Committee

At the division level, the State

Highway Engineer has appointed a

Division Safety Committee to formu-
late the details of the program within

the framework of which the district

committees shall operate, to review

the monthly reports of the district

committees and to advise with the dis-

trict committees on problems pre-

sented, to act as a clearing house for

ideas and suggestions which may be

incorporated in the program, and to

perform the same duties as does the

district committee in relation to acci-

dents involving headquarters per-

sonnel.

Operational details of the state-wide

program are formulated and carried

out through Headquarters Safety

Section. Headquarters Safety Section

is composed of the Safety Engineer,

a field assistant, an office assistant, and

clerical help. All accidents \\'hich oc-

cur within the districts are coded and

tabulated by Headquarters Safety Sec-

tion and periodically statistical reports

are made and distributed.

To implement the program in the

districts, each district has a full-time

safety supervisor — the departments

have part-time safety supervisors.

Safety supervisors are in constant

touch with field personnel.

The immediate field effort \vhich

\\'e believe is responsible for the fine

results achieved in the motor vehicle

accident prevention program consists

of a series of driver problems given

individually. It is our belief that a

driver becomes involved in a record-

able accident for one of three reasons:

(1) He can't do better. A physical or

mental deficiency, temporary or perma-
nent, prevents him from driving more
skillfully.
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(2) He doesn't know. He has never

token the trouble to learn the rules of

the rood nor to acquire the skill needed
to be a safe driver.

(3) He doesn't care. He really doesn't

want to have an accident but he doesn't

care enough not to have one. He is care-

less, inattentive, reckless, and has a
"what the heck" attitude. This driver with

a faulty attitude is the least understood
and needs the greater attention.

Driver Problems

To meet these individual needs, a

series of field problems have been de-

veloped for drivers:

(1) A visual problem to determine
how well and how much he can see.

(2) A brake reaction problem to

determine how quickly he can stop,

measured in distance so it is mean-
ingful.

(3) A discussion of traffic laws and
the rules of good driving—the Vehicle
Code and the "social code."

(4) A demonstration of the individ-

ual facts uncovered and their relation

to the laws of physics—the infle.xible

laws of kinetic energy, centrifugal

force, friction and gravity. These dis-

cussions are emphasized by case his-

tories from our own files and are pre-

sented with blackboard diagrams,

photographs and demonstrations.

Vision Examination

In the vision problem, we use a

Ke\'stonc Telebinocular. Although
this in.strumcnt may be used by pro-
fessional eye men to furnish diagnostic

information, we are using the infor-

mation obtained only as an indication

of the employee's visual acuity, depth
perception, muscular imbalance and
his color vision. Visual limitations

when discovered are pointed out to
tlie employee. In our checks we have
found many who could benefit by
eye correction. We have so informed
them. A large number have obtained
needed glasses and we are convinced
that employee efficiency has been
raised in other activities as well as in

motor vehicle operation.

In our visual e.xaminations we have
found men who have suppression of
vision in one eye and were actually

one-eyed wiien looking with botli

eyes. This condition caused by the

dominant e>x doing all the work has

been pointed out to the employee

who, no\\- being informed, can com-
pensate for this deficiency. Of a spe-

cial interest has been the observation

by drivers, when told that their visual

acuity for far distance is poor, that

that undoubtedly has been the reason

that thc\- did not see the object in the

distance which caused a previous acci-

dent. It is pointed out that if they
cannot read a sign at a distance which
will give them an opportunity to fol-

low its instructions a serious accident

may ensue.

In addition to these visual checks,

drivers are examined for peripheral

vision. The lateral field of vision is

very important in safe driving. Ex-
treme cases of restricted or narrow
field of vision are commonly described

as "tunnel vision." Those so afflicted

can be taught to turn their head and
eyes especially at intersections, to

compensate for their restricted field.

Rear-view mirrors may also be pro-

vided to assist them. Fortunately, less

than 1 percent of those checked have

been found to have serious restricted

side vision.

In the braking problem we use both

a braking detonator and a simple de-

vice for measuring braking reaction

with the test car parked.

Before giving tiiis problem, the

drivers are asked to make an estimate

of the number of feet it will take them

to make an emergency stop from a

speed of 20 or possibly 30 miles per
hour. About 80 percent overestimate

their ability. Most of them believe

they can "stop on a dime."

Using the bumper mounted brake
detonator, the driver is asked to drive

his car at speeds of from 15 to 30

miles per hour during which time the

driver observer fires the detonator
without notice to the driver. This sig-

nals the driver to stop and at that in-

stant makes a small paint mark on the

pavement. When the brake is applied,

another paint spot is made. After the

car is stopped, driver and observer

measure the distances from the first

and second spot to the front bumper.
B\' determining the distance himself,

the driver is made aware of the total

distance the car traveled before it

stopped. In this test, emphasis is placed

on braking and reaction distances,

rather than time, because drivers can-

not picture time in terms of distance.

In many locations where it is not

possible to use the conventional reac-

tion braking detonator because of

heavy volumes of traffic, a parked car

with an electrical timing device de-

veloped by members of the Safety

Section and Headquarters Shop is

used. The car is parked at a conveni-

ent location and the driver sits behind

the wheel with the observer at his

Double cartridged braking detonator. Using this bumper-mounted brake detonator a driver's reaction time

and stopping distance are determined by cartridge fired chalk marks on the pavement.
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Division of Highways electrical timing device with parked testing car. By operating a dummy foot throttle

and the car brake a driver's reaction time is found in moving his foot from throttle to brake when the red

signal light comes on.

rig^ht. The driver, back of the wheel,

places his right foot at the accelera-

tor position. The regular accelerator

has been blocked off and a dummy
accelerator is in its place. A push but-

ton s\\ itch of the type used to raise

or lo\\cr the headlight beam is on the

floorboard under the observer's right

foot. Depressing this button actuates

simultaneously a stop watch on the

dnsii in front of the observer and a

red light also on the dash but in front

of the steering wheel. The dummy
accelerator must be pressed down and
held against a second push button be-

fore the watch and light will operate.

This assures the observer that normal
foot pressure, as in feeding gas to the

motor when driving, is duplicated.

The observer may, at any time the

accelerator is depressed by the driver,

press the foot button which starts the

watch and illuminates the red light.

When the red light goes on, it is a

signal for the operator to transfer his

foot from the accelerator to the brake
pedal as fast as he can. When the oper-
ator hits the brake pedal, another

!
switch attached to the brake pedal
stops the watch. His foot reaction

time is then recorded from the

stopped watch to one-hundredth of a

.second. This reaction time may be

converted to reaction distance for say

30 miles per hour.

Driver Checks Results

Previously to this check, metal

markers have been placed ahead of

tlie car at five-foot intervals. The
driver, after the car test, is asked to

walk ahead of the car and stand at

the foot marker that represents his

reaction distance. It is pointed out to

him that this is the distance that he

would have traveled if his vehicle had
been going at the speed of 30 miles

per hour while transferring his foot

from the accelerator to the brake

pedal. The observer may use any
speed and corresponding reaction dis-

tance to illustrate this point. To this

reaction time is added the braking dis-

tance to determine the total distance

required of the average car traveling

at the speed under test. The driver

then is asked to walk ahead to this

total stopping distance so that he can

better visualize the entire distance that

is required for him to stop his car

under speed which he was being

tested.

The driver is also reminded that

this reaction measurement was made
under ideal conditions when he was
not actually maneuvering the car in

traffic. Under these conditions, there

is nothing to divert his attention from
the red light. He has no ciioice of de-

cisions to make. He has only one thing

to think about and do, that is to hit

the brake when the red light comes
on. Under normal driving conditions,

his reaction would probably have been

nuich slower and as a result his reac-

tion distance much greater. These re-

action time measuring devices are very

impressive. Drivers are anxious to try

them and are usualls' much surprised

and confess that they were not as

good as they thought they were.

Vehicle Code

A true and false quiz is used to deter-

mine how much the driver knows of

tlie rules of the road and the Vehicle

Code. To answer the questions, any

source of information may be used.

The papers may even be taken home
to be answered. This is not an exam-

ination but a means of education.

When the questions and answers are

returned, the incorrect answers are

marked by the district safety super-

visor and the quiz returned to the em-
ployee with a complete set of correct

answers. Not only does the individual

gain by this quiz method but the

safety supervisor has pointed out to

him areas of misinformation or lack

of information in which he should

spend some effort.

The last problem presented to divi-

sion drivers is the only one presented

in a group meeting. By the use of a

blackboard and demonstration equip-

ment, supplemented by audience par-

ticipation, answers to questions which
have arisen through the other prob-

lems of the program are discussed and

analyzed. Unusual accidents which
have occurred to state-owned vehicles

are illustrated and an explanation

given on what the car driver did that

was wrong and what he should have

done to avoid the accident. By simple

mathematics, very carefully detailed

on the blackboard, the laws of physics

which apply to moving bodies are ex-

plained.

Bralving and stopping distances may
seem to be familiar terms but when
they are explained in terms of deceler-

ation, friction, cohesion or gripping

efficiency, velocity, opposite and

. . . Continued on page 64
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Cost Index State Highway Construction Costs

Continue Downward Trend

RICHARD H. WILSON, Assistant State Highway Engineer

H. C. McCARTY, Office Engineer

JOHN D. GALLAGHER, Assistant Office Engineer

LOURING the second quarter of 1954

contract prices on state highway
construction projects continued the

downward trend wiiicii began in the

first quarter. The California Highway
Construction Cost Index for the sec-

ond quarter of the >ear was 5.2 per-

cent under the first quarter.

Highway construction costs as in-

dicated by the Index were relatively

stationar\- throughout 1953 but dur-

ing the first quarter of this year

dropped 8.0 percent, from 216.7 to

199.4 (1940=100). During April,

May, and June the 5.2 percent drop

was from 199.4 to 189.0, which is a

rate of decline about two-thirds that

during the first three months of the

year. This drop puts the index of

highwa\' costs back to approximately

w here it \\as in the third quarter of

1950.

The accompanying tabulation shows

the California Highway Construction

Cost Index by years from 1940 to

1949 and bv quarters from 1950 to

1954.

THE CALIFORNIA HIGHWAY CONSTRUCTION
COST INDEX

Year Cost index

1940

1941

1942

1943
1944

1945

1946
1947

1948
1949

1950 (1st quarter)

1950 (2d quarter)

1950 (3d quarter)

1950 (4th quarter)

1951 (1st quarter)

1951 (2d quarter)

1951 (3d quarter)

1951 (4th quarter)

1952 (1st quarter)

1952 (2d quarter)

100.0

125.0

157.5

156.4

177.8

179.5

179.7

203.3

216.6

190.7

160.6

180.0

189.2

194.8

215.4

238.3

221.9

245.4

224.8

224.4

PRICE INDEX
CONSTRUCTION COSTS

1940= 100

280

270

160

250

240

230

220

210

u 200
o
- 190

uJ

y. m
ec
•^

170

ItO

ISO

140

130

120

no

100



19.'i4 and for the fiscal \car from Iul>"

1, 19.^.\ to June }0, 19.^4, with sum-

maries of the average number of

biiiiicrs by montlis.

The factors which effected tiic con-

tinued decline of bid prices and tiic

continued keen competition among
bidders arc thought to be tiic same

as were reported for the first quarter

of the \ear: falling off of federal

work and scarcity of new work in

other brandies of construction; will-

ingness or necessity of bidders to

lower their prices in order to keep

their organizations intact and meet
tiicir equipment obligations; and am-
ple a\ailabilit\- of materials and equip-

ment. Increased labor producti\it\' in

recent months is another factor which
is thought to have contributed to the

decline in prices.

This downward trend in contract

costs is in the face of continued in-

creases to labor in wages and fringe

benefits. To offset the increases to la-

bor in both industry and construction

there must be the development of

increased efficicnc\' and productivity

of niachiner\'. During peace times

such development makes its greatest

advances and it is thought that \ve

may look for greater mechanical im-

provements during the months ahead.

However, it also is believed that in-

creased payments to labor must even-

tuall\- catch up with contract prices

and turn prices again upward. It is

expected that the downward trend

will continue at least for another

quarter or two before a new up-

trend begins.

The accompanying tabulation of

average contract unit prices for the

:ight items on which the California

Highway Construction Cost Index is

pased shows these average unit prices

py years and quarters since 1940.

From this tabulation it \\ill be noted
:hat during the second quarter of

1954 the average bid price for road-

.vay excavation dropped from S0A5
SO..18 per cubic \-ard, a decrease of

^5..'i percent; untreated rock base

iropped 8.3 percent, from 12.28 to

52.09 per ton; portland cement con-

Tete pavement was down 4.1 percent,

jrom $14.89 to 114.28 per cubic yard;

nd structural steel went down from
0.126 to $0,114 per pound, a drop

NUMBER AND SIZE OF PROJECTS, TOTAL BID VALUES AND
AVERAGE NUMBER OF BIDDERS

(January 1, 1954, to June 30, 1954)



New Bridqe San Lorenzo River Span Is

Federal Aid Secondary Project

T,

By CARL R. KING, Design Engineer-Bridges, Santa Cruz County

HE Bear Creek Road was first sur-

veyed by M. V. Bennett in 1873 for a

corporation known as the Bear Creek

Toll Road Compan\-. The right of

wa>' width was given as 50 feet and

the length as approximatel)' 10 miles.

The lower portion followed an exist-

ing road and was unsurveycd. The
road was completed and opened in

September, 1876, and this fact was
reported to the county supervisors by
Wm. Parkhurst, President, and R. W.
Craig, Secretary, of the Bear Creek

Toll Road Company.

The road was operated as a toll

road until some unrecorded date be-

tween 1888 and 1890. In 1890 the

county accepted a deed for right of

way for that portion of the road in

lands of McMillan and Harmon ^\ho

owned a considerable part of the land

along the road.

The first complete survey of the

road was made in 1921 by Llo\d Bow-
man, County Surveyor, \\ho relocated

a portion of it to improve the grade

and reduce the number of bridges.

The road was \\ idened and the sur-

face improved in the period between
1934 and 1940 under the auspices of

the WPA.
As presently located the Bear

Creek Road starts at the northerlv

limits of the unincorporated town of

Boulder Creek on Stare Sign Route 9

and traverses easterly and northerly

9.82 miles to State Sign Route 5.

The town of Boulder Creek is lo-

cated in the heart of the Santa Cruz
Redwood countr\^ and the San Lor-
enzo River valley. This general area

is becoming increasingly popular as

a site for summer homes for residents

of the San l-'rancisco Ba_\- region.

In view of the increasing impor-

tance of the Bear Creek Road the

board of supervisors requested that it

be included in the Federal Aid Sec-

ondary System. On April 5, 1950, it

was accepted as V.\S 1 172 by the U. S.

Commissioner of Public Roads.

44

The most critical feature of the

road was the light truss bridge over

the San Lorenzo River and its in-

direct approach to State Sign Route
9 in Boulder Creek. The bridge was a

through Pratt truss, 100 feet long, 19.5

feet between trusses, and of about

1910 vintage and loadings.

It was decided to construct a new
bridge and approaches about 250 feet

upstream of the existing structure to

carry modem highw a\' loadings and

to improve the approach to State Sign

Route 9. As an FAS project, plans for

a continuous three-span bridge with

spans of 55, 90, and 70 feet supported

on wide flange girders on steel bents

with a steel grid deck and 350 feet of

approaches were completed.

Negotiations for the two parcels of

land required for this project were
started during the desicn of the

UPPER: old San Lorenzo Bridge on Bear Creek Road in Sania Cruz County near the town of Bouldt

Creefc. LOWER: New Son torenzo River Bridge constructed by Santa Cruz County under the Federal Ai

Secondary Highway Program.

California Highway
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liridgc. One pnrccl was secured vvith-

(lur difficult^ The other parcel was
held b\' an alisentee owner and had a

tax lien by the (Collector of Internal

Revenue against it. Both the owner
and the Collector of Internal Revenue
were cooperative, hut the necessar\'

three-way correspondence and legal

rcciuirenients dela\ed aciiuisition of

this parcel enough to make the origi-

nal design a Korean War casualty.

In Jul\', 1950, prior to the Korean

W ar price rise, the total cost estimate

for the bridge w^as |66,197. By August
the cost estimate climbed to $77,017.

In October the estimate was 180,850.

By February of 1951 the estimate

reached a total of $1 19,316. The board

of supervisors decided the price exces-

sive and in March of 1951 deferred

the project indefinitely.

In late 1952 the project was recon-

sidered and it was decided that a re-

design of the bridge would lower the

cost to about the original estimate.

The proposed redesign was to shorten

the structure to three continuous

spans of 57, 70, and 50 feet. The deck
was to be of reinforced concrete sup-

ported by wide flange girders on rein-

forced concrete bents and abutments.

Design loading was to be AASHO
H20 - S16 - 44.^The width of the deck
was to be of 26 feet, with two foot

safety curbs on either side and an
over-all length of 173.5 feet.

The redesign was completed in the

spring of 1953 and plans submitted to

the Division of Highways and the

Bureau of Public Roads for approval,

and awarding of the contract.

The contract was awarded in Sep-

tember, 1953, and construction started

in October, 1953. Construction was
carried on throughout the winter with

little difficulty as all parts of the struc-

ture were above high water. The proj-

ect was completed in March, 1954, at

a total contract cost of 156,806.74.

The contractor was Stoke, Inc.,

of Oakland. Alfred Cantor and T. B.

Coull were joint superintendents.

Walter I. Nilsson was resident engi-

neer for the County of Santa Cruz.

The project was under the supervision

of Fred R. Pracht, County Road Com-
missioner. The writer was responsible

for the redesign of the bridge.

Governor Knight confers with consultants on Southern Crossing. LEFT TO RtCHT: Richard E. Dougherty,
New York; Governor Knight; Dean Daniel V, Terrell, Kentucky.

Two of America's most outstanding

engineers were selected by Governor
Goodwin J. Knight as consultants on
a southern crossing of San Francisco

Bay.

They are Daniel V. Terrell, Presi-

dent of American Society of Civil En-
gineers and Dean of the College of

Engineering, University of Kentucky,
and Richard E. Dougherty, a graduate

of Columbia University, with a long

record of accomplishments as a con-

sulting engineer and a member of the

firm of Seeley, Stephenson, Value-
Knecht of New York.

These consulting engineers are

shown discussing their findings with
Governor Knight. Their report to the

Governor stated:

In accordance with your request,

we have spent the past several days in

a very complete inspection in the field

of the proposed southern crossing of

San Francisco Bay, as provided for in

CaHfornia Statutes of 1953, Chapter

1056, and have otherwise reviewed

the problem at length with the Proj-

ect Engineer of the Division of San
Francisco Bay Toll Crossings, and the

Assistant State Highway Engineer in

charge of District IV of the Division

of Highwavs, California Department
of Public Works.

We believe that the Department of
Public Works demonstrated its ability

to direct a project such as the south-
ern crossing when it successfully

planned and constructed the San
Francisco-Oakland Bay Bridge, one of
the world's greatest engineering and
financial accomplishments. This abil-

ity is currently demonstrated by the
very satisfactory progress now evi-

dent on the Richmond-San Rafael
Bridge.

We recommend that the same basic

engineering and financial procedure
be followed, and that the Department
of Public Works continue the work
already initiated, for the southern
crossing project.

At the appropriate time, an inde-

pendent board of consultants would
be advisable to collaborate with the

Department of Public Works and its

division in charge of the project, in

such manner and under such proce-

dure as may be determined by the Di-

rector of Public Works and the Cali-

fornia Toll Bridge Authority.

and Public Works
Seattle k udIic Liuidrv

AUG 9"^ 1954
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Hdrbor rreewdy Retaining Walls and Bridge

Structures Are Important

By W. A. MclNTYRE, Associate Bridge Engineer

In the May-June, 1954, issue of

California Highxi-ays and Pjiblic

Works was a story on the Harbor

Freeway by District Engineer W. L.

Fahey. Tiie purpose of this present

write-up is to supplement the general

information in Mr. Fahcx's story and

to describe in detail important struc-

tures being built under Contract No.

53-7VC60-F. The third section of the

Harbor Freewa\' in the Los Angeles

metropolitan area extending from

Olympic Boulevard to Flower Street

is rapidly ncaring completion. Two-
thirds of a mile of eight-lane freewa\'

from 01\mpic Boulevard to Washing-

ton Boule\ard is now in full opera-

tion, having been opened to public

traffic on May 14, 1954.

Contract work for the construction

of this total 1.3 miles of freeway

amounts to $1,655,000. The cost of

bridges and miscellaneous structures

amounts to 45 percent of tlic total cost

LooJcf'ng soufheazterly, showing portion of retaining wall and stairway construction on eosf side of Oak
Street to provide passenger interchange between bus stop above and city street below

Looking southerly o/ong completed section of Harbor Freeway from above Pico Boulevard, showing bus
turnout on east side of freeway for northbound traffic. The city street shown on extreme left is Bond Street.

of project the remaining 55 percent

covers grading, paving, and miscel-

laneous work. The structure work in-

cluded in this contract consists of 10

retaining walls of various sizes and

lengths, the Washington Boulevard

Undercrossing, the 21st Street Pedes-

trian 0\crcrossing, and the Figueroa

Street Overcrossing at 23d Street.

Other bridges and retaining walls

within the limits of this contract, in-

cluding structures over 11th Street,

12 th Street, Pico Boulevard, and
\^enice Boulevard, were constructed

under earlier contracts.

Extensive Retaining Wail

The largest retaining wall in this

contract adjoins the bridge structure

at Pico Boulevard and is located on
riic wcsterl\- side of the Harbor Free-

way adjacent to Oak Street. This

structure involved the placement of

2,000 cubic, yards of concrete and 90

tons of bar reinforcing steel. The cen-

tral section of this rttaininsr wall car-
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UPPER— Looting easterly along Washington Boulevard showing nearly completed underpass bridge structure carrying the Harbor Freeway.

LOWER—Looking southeasterly, showing Harbor Freeway in vicinity of 2Ut Street, construction details of pedestrian overcrossing.

lies at freeway level a special roadway
to serve as a turn-out for southbound
buses and a passenger loading and un-

loading area. A stairway seven feet in

width was constructed for pedestrian

use from the bus landing area on the

freeway down to Oak Street at

ground surface. A much smaller re-

taining ^\'all on the other side of the

freeway provides an area at freewa\-

level for similar facilities for north-

bound buses.

The Washington Boulevard Under-

crossing about one-half mile south of

the bus turn-outs is a rigid frame box

girder structure 106 '2 feet in length,

which carries eight lanes of freeway

traffic over Washington Boulevard.
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Looking northwesterly along Harbor Freeway construction, showing nearly completed Figueroa Street bridge at 23d Street

The freeway roadways for north and

soutlibound traffic are separated by
a 12-foot median strip with open

metal gratings at top curb elevation

to provide light during the day for

vehicular traffic underneath on Wash-
ington Boulevard.

Bridge for Pedestrians

To the south of Washington Boule-

vard a reinforced concrete pedestrian

overcrossing has been constructed on

21st Street over the frec\\a\'. Bridge

abutments with sidew alk ramps and a

single circular pier near the center of

the bridge provide the supports for

span lengths of lOO'/j feet and 81 feet.

The 4/2 -foot double girder section is

in the form of a U, with the lower

slab or walkway ramp being eight

feet wide and the girders of the sec-

tion forming the side walls. Ornamen-
tal galvanized steel picket fences have

been installed for pedestrian safety on
the tops of the side girders.

Southerly of the pedestrian cross-

ing the freeway crosses under Fig-

ueroa Street, and one of the major
features of this project is the unusual

design of this structure. The bridge

designer \\as confronted with the dif-

ficult problem of designing a freeway
structure to carry 23d and Figueroa

Streets where they intersect over the

Harbor Freeway. The freeway cross-

ing under the structure will carry

eight lanes of ti^affic in addition to an

inlet ramp from Flo\\'er Street on the

northbound side. The bridge structure

consists of eight separate frames or

structures placed adjacent to each

other. The longer span of this struc-

ture is parallel to Figueroa Street and

about 108 feet in length, resting on
expansion angles on the cantilever

protruding from Bent No. 2 and on

rockers on the bridge seat at abut-

ment No. 1. The three exterior

girders carr\'ing the sidewalk are over

eight feet in depth. The sidewalk slab

forms the top of box girders for this

span.

Design Requirements

In general, girder depths are seven

feet for all frames south of frame No.

4, and four feet six inches deep north

of this frame. Another factor result-

ing in complicated design require-

ments is the sharp 32-degree angle

between the Harbor Freeway and

Figueroa Street centerlines. Sidewalks,

curbs and gutters have been con-

structed on the bridge to form tiie

street intersection, with standard

traffic signals at the four corners. Pav-

ing work for the street surface is

plantmix surfacing placed immedi-

ately over the top slab of the bridge

deck to conform \\ith City of Los

Angeles typical pavement sections. A
standard 28-inch steel handrail was

constructed on the outside of the 7-

foot and 14-foot sidewalks.

This contract was approved for

construction on July 10, 1953, with

360 working days allowed to complete

all of the contract work. Construction

work on the retaining walls and the

bridge structures began about July 13,

1953. Due to the speed in which this

contractor has completed the struc-

ture work, especially the progress

made on Figueroa Street Bridge, it

was possible to open this bridge to

Figueroa Street traffic on June 4, 1954.1

. . . Continued on page 64
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reewdy
Will Relieve Traffic Congestion

At Devil's Gate Dam

By H. R. LENDECKE, Resident Engineer

V_ \i iFOKNiA motorists are about to

recci\e anotlicr dividend on their gas-

tax in\estnient. Work w as started late

in February on the Foothill Freeway

between Manipton Road in La Canada

and Montana Street in northwestern

Pasadena, Los Angeles Countw The
work, which is scheduled for comple-

tion early in 1956, is being done by
George \V. Peterson, Jack W. Baker

and Dragline Rentals Company, joint

venturers, who submitted a low bid of

$1,831,071.

Foothill Boulevard is one of the tw o

main routes which bypass the metro-

politan Los Angeles area on the nortli,

the other being Colorado Boulevard

about 3.5 miles to the south, \\hich is

currentl>' being improved. The pur-

pose of the Foothill Freeway is to pass

the congested Arroyo Seco Canyon at

De\irs Gate Dam. This bottleneck

has continually grown worse during

peak traffic hours due to increased

population in the foothill areas, and

especialh' on weekends, since Foot-

hill Boulevard serves the Angeles Crest

mountain resort areas as w ell as traffic

bypassing Los Angeles.

Realignment

1 his contract calls for constructing

a four-lane divided highwa\' about

1.75 miles long, with frontage roads,

ramps, speed cliange lanes and road

connections, and the construction of

six reinforced concrete bridges and an

equestrian tunnel. The present high-

\\ a\- passes over Devil's Gate Dam, a

Los Angeles County Flood Control

District facility-, and travels to the

northwest over a narrow, curved

alignment to Foothill Boulevard at the

east end of La Canada and enters Pasa-

dena to the southeast via winding city

streets. This improvement ^\ ill pro-

vide a realignment of the iiighway

w ith full freeway status.

Artistic Bridge

The largest structure on this job is

the 418-foot long Arroyo Seco Bridge

which will lie just south of Devil's

Gate Dam. This bridge will carry the

freeway over the 1 10-foot deep gorge

and over the dam spillway. Several

aesthetic features have been incorpo-

rated in this structure. The massive

center pier (which, incidentally, is

hollow) rising from the floor of the

gorge will have elaborate rustricated

concrete surfaces on its shaft to where
it joins with the pleasingly curved

sf)ffit of the bridge deck. The pier on

the east bank of the canyon also has

rustricated surfaces, which will pro-

vide a look of masonr\' construction

to blend with the exposed fissured

rock of the canyon walls. The curved

arch-like deck soffit is accomplished

by varying the girder depth of the

box girder sections. The estimated

cost of this structure based on con-

tract prices is about $400,000.

The Flint Canyon Wash Bridge

carries the freeway over Flint Canyon
Wash. This seven-span structure will

be constructed at a cost of about

$200,000.

The Route 165/9 separation will

carrv Route 165 and local traffic from

On this photograph the artist has drawn in lines to indicate how the bridge now under construction on Foothill Freeway at Devil's Gate Dam will fit into the

topography. Photo courtesy Los Angeles Times.

^ n,i»f n p Ur

and Public Works 49



the exclusive I'lintritige Hills area over

Flint Canyon Wash and over the free-

way to ramp connections with the

free\\a>'. This structure is being built

in two pliascs, tlie first passing about

70 feet above the w ash supported b\-

tall, six-foot diameter, niultifaced pier

columns. In the second stage the

bridge \\ ill be built over the freew ax-

in embankment area, \\ ith the pier

footings resting on steel piles. The
total length of this bridge is about 345

feet and tiie cost about 5140,000.

The Meadow Grove Avenue Over-

crossing will carry Aleadow Grove
traffic over the -freeway. This box

girder structure is about 157 feet long

and will cost an estimated $85,000.

The Arroyo Boulevard Overcross-

ing will connect Arroyo Boulevard

with the north frontage road. This

box girder structure is about 107 feet

longhand will cost $70,000.

The area adjacent to this contract

is a favorite spot for equestrians and

contains many bridal paths. To pro-

vide passage across the freeway an

equestrian tunnel 8 x 10 feet, 118 feet

long has been provided under the

highway just cast of Devil's Gate Dam.

close Cooperation

A portion of this project is within

the jurisdiction of the Los Angeles

Count)- Flood Control District. The
Flint Canyon Wash bridge and the

N A

DEPARTMENT OF PUBLIC WORKS
DIVISION OF HIGHWAYS

FOOTtilLL FCEEWAV
Unit Under Construction —^ Hampton Road To Montana Street

Route 165/9 separation and some
roadway embankment are located in

the reservoir storage area. The .ArroNo

Seco Bridge also passes over the dam
spillway. Because of these factors, ex-

tensive scheduling and close coopera-

tion witii the l-'lood Control District

are necessar\- in order to maintain the

reservoir capacit\-. Substructure work

in the reservoir area as well as placing

of falsework in tlie storage area

and the dam spillway area must be

scheduled for the summer dr\- season.

Special care must be exercised to re-

move construction debris from the

storage area to prevent damage to the

flood control structures prior to the

rainy season.

The construction of this portion of

the Foothill Frecwax- is a major step^

in the solution of some of the traffic

problems of the north central Fos An-

geles area. This construction contract

is being administered by the Bridge

Department with .Mr. Louis Steele

acting as District \'II representative.

Looting soufh toward Highland Avenue cut. Structure in foreground is Berkshire Avenue Undercrossing which is substantially completed

--^^:

"rtrfSii
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'BR: Looking wesf along centerline of Foothill Freeway, showing site olway, showing site of Arroyo Seco Bridge. LOWER: Looking north toward Route 165/9
ture, showing piers Nos. 4, 5, and 6 under construction.

separation struc-

d Public Works
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Industry and Frontage Roads
Continued from page 22 . . .

more desirable than comparable

sites on Slauson Avenue (con-

ventional street in industrial

area) located approximatch' the

same distance from do\\nto\vn

Los Angeles. Whereas Slauson

Avenue was considered a better

industrial location in 1950, the

frontage road sites are now con-

sidered better. Tiie primarx" rea-

son for this feeling is the adver-

tising value adjacent to the free-

\\a\'.

Sivedlovj Plastics Co., 69S6 Bainihii

Boulevard

This industrial firm is one of the

largest employers in the area. Prior

to constructing their new building on

Bandini Boulevard, this compan\- had

leased plant facilities in other indus-

trial districts. Before making a large

investment for the construction of

their own plant, this firm made a

thorough study of possible site loca-

tions in order to be sure that the

building would be in the right place.

The new plant site is opposite the

Garfield Avenue ramps to and from
the freeway. Primar\' conclusions of

the firm with respect to the freeway

are:

1. The new building site was
chosen in early 1952 on Bandini

Boulevard adjacent to the Santa

Ana P'reeway in preference to

other available industrial sites be-

cause of consideration of the

ultimate value of the propert\'

at this particular location, par-

ticularly in the event it would
be necessary to sell the property

at a future date.

2. Certain advertising advantages to

the business by reason of being

located near the freew ay.

3. The freeway contributes im-

measurably as a convenience

factor to cmplo\ees and business

associates.

4. The freeway is distinctl\' a prop-

erty appreciation factor!

Zieglcr Steel Corp., 7022 Bandini

Boulevard

The Zicgler Steel Corporation plant

on Bandini Boulevard conducts op-

erations as a steel jobber. The distance

from the plant to nearest freeway
exit and entrance is approximately

200 feet. General comments made by
this industry- with respect to their

frontage road site near the Santa Ana
Freeway are:

1. Ease of delivery. The commer-
cial deliveries to the San Fer-

nando \"alley and Hollywood
areas are now made in approxi-

mately half the time that was re-

(juired for delivery from their

previous plant location in the in-

dustrial area south of dow ntown
Los Angeles.

2. Orange County can now be

served with the company-owned
trucks. Before the construction

of the freewa>', traffic was so

congested it was necessary for

Orange County to be served by
common carrier.

3. The freeway has made it easier

for the firm to get employees.

Before the freeway was built,

prospective employees living

some distance from the plant

were reluctant to work in this

area.

4. The company feels that the free-

way in every way has been an

asset and in no manner has it

been a detriment to the opera-

tion of its industrial plant.

5. Illuminated signs have been in-

stalled on the buildings to take

advantage of the advertising

value adjacent to the freeway.

11'/;/. Si//ip.ujii Construction Co., 722S

Bandini Botdevard

The offices for this construction

company are located in downtown
Los Angeles. For the successful op-

eration of the business it is necessary

to have warehouse facilities which
are easil\- accessible to the entire

metropolitan Los .Angeles area. The
warehouse on Bandini Boulevard is

approximatelv- 1,400 feet from the

nearest freeway entrance and exit.

The feeling of the compan\- with

respect to the frccwa\- has been sum-
marized as follows:

It would have been almost out

of the question to locate a ware-

house that far out of tow n if it had
not been for the freewa\\ The
Santa Ana Freewa\" makes it possi-

ble for us to get to the center of

town in less time than from the old

location at 3 2d and Alameda. (That
location was one-third the distance

of the new frontage road site to the

downtown area.)

American Heat Treatin a; Corp.. 74^6

Bandini Boulevard

This plant is engaged in the com-
mercial heat treating business. The
attitude of this industrial firm with

respect to the Santa Ana Freeway was
expressed by one of the officers as

"amazing." The distance from this

new plant to the Garfield Avenue
entrance and exit to the freewa\- is

approximatel\' 2,400 feet. Cieneral

comments of this firm with respect

to the freew a\' can be summarized as

follows:

Since the completion of this new^

industrial plant on the frontage road

(Bandini Boulevard), freeway mo-

torists have made inquiries that

could add an estimated $4,000 to

$5,000 worth of business per month.

The new plant was built in this lo-

cation to accommodate a normal

business increase, but the freeway

has generated an increase so great

that the present plant cannot ac-

commodate it. It is the opinion of

this industry- that if the plant x\ ere

located on a site not \ isible from

the frcewa\' the additional \olume

of business would not be available.

Pioneer Broach Co., diH Tclc^rach

Road

This industrial hi-ni manufactures

precision tools. I heir new plant is

located at the corner of a freeway utT-

ramp and Telegraph Road (Test .Xn. i

"B"). Highlights of the commenis

made b\- this firm in regard to tluir

new- location adjacent to the Santa ,,

Ana Freeway are as follows:
|

1

.

The business had been estab-

lished in downtown Los Ange-

les before moving to this location

adjacent to the freeway.

2. The need for business expansion

necessitated a new site which
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would offer acccssil)ilir\- to cus-

tomers and business associates by
means of rapid transportation.

3. Tlie new site near tbe Santa Ana
Freeway provided tiie said re-

quirements set forth above. Cus-

tomers living in the San Fernando

\'alle>' area + find it easier to

get to tlie new plant site than

to the old downtown location,

although the former site was
closer to the San Fernando ^'al-

ley area by six miles. 1 he new
site near the freeway has made
it possilile to hold customers

\\ho might otherwise ha\e been

lost, because of the difficult}- in

driving and parking in tlie down-
town location.

4. F,mplo\ees have moved into su-

burban residential areas to take

advantage of the close proximity

of the plant and the rapid trans-

portation to and from the plant

via the freeway.

Cc/itriil Scientific Co., 6446 Telegraph

Road

This industrial plant located be-

tween the Santa Ana Freeway and

Telegraph Road (Test Area "B") at

the corner of a freeway off-ramp had
this to say with regard to their new
plant location:

1. Central Scientific Company in

the latter part of 1951 was the

first large concern to locate in

the area of Santa Ana Freewa\'—

Telegraph Road, excluding the

Lever Brothers plant.

2. This company had numerous lo-

cations to select from in the gen-

eral vicinity of the freeway, but

picked this specific location be-

cause of the availability of rapid

transportation and accessibility

of plant for employees and cus-

tomers.

Aimiii Corporation, 6510 Telegraph

Road

This new plant is located between

the freeway and Telegraph Road
(Test Area "B") and approximately

775 feet from the nearest freeway off-

ramp. The attitude of this corporation

* 25 miles from Test Area "B" to the central
section of San Fernando \^allev area.

in regard to the freeway can be sum-

marized as follows:

1. One of the main problems in

finding a suitable location for the

establishment of this plant was
the transportation for not only

the executive employees but also

the skilled personnel. Ibis loca-

tion adjoining the Santa Ana
Freeway answered this problem

because of availability of rapid

transportation.

2. On a percentage basis, the prox-

iniit\- of tlie Santa Ana Freewa\'

influenced the selection of this

site 50 percent.

CONCLUSION

Industries looking for new plant

sites in those sections of the State

where there are new freeways, can

profit by the experience of the indus-

tries located on the frontage roads

along the Santa Ana Freeway.

A summary of comments by prop-

erty owners is as follows:

1. The freeway is distinctly a prop-

ert\- appreciation factor to ad-

joining property.

2. The freeway is an asset from an

advertising standpoint to busi-

ness located on a frontage road.

3. Moving to an industrial location

near the freeway has made it

possible to retain customers dis-

couraged by traffic congestion.

4. The free\\ay contributes im-

measurably as a convenience fac-

tor to employees and business

associates.

5. Industrial location on frontage

road along the freeway accounts

for additional business per month
which is attributable entirely to

prospective customers using the

freeway.

6. The freeway facilitates distribu-

tion of goods. Crosstown deliv-

ery from south to north has been

reduced to one-third the former

time.

7. The freeway is advantageous in

directing customers to the plant

without their getting lost on

unknown industrial streets.

The enhanced land values and the

enthusiastic endorsement by the prop-

erty owners conducting business along

these frontage roads is conclusive evi-

3n Memoriam
FRANK A. JOHNSON

In poor health since his retire-

ment last April as principal struc-

tural engineer in charge of struc-

tural design for the State Division

of Architecture, Frank A. Johnson

died in Sacramento on June 21st at

the age of 65 years.

A graduate of University of Cali-

fornia, Mr. Johnson received his

basic experience from 1906 to 1909

in his native San Francisco with Dyer

Bros., Pacific Rolling Mills, and H. J.

Brunnier. He was in private practice

from 1911 to 1933.

During this period, he was struc-

tural designer on the Pacific South-

west Building and San Joaquin

Light and Power Building in Fresno;

the main building group of St.

Mary's College in Moraga; the Bal-

four, Guthrie, Standard Oil, and
American National Bank buildings

in San Francisco, the Broadway
Tunnel, and portions of the Golden
Gate Bridge approaches.

Mr. Johnson entered the division

in June, 1933, and served nine

years as supervising structural engi-

neer in administration of the Field

Act in Southern California.

He leaves a widow and two

daughters.

dence that when industrial improv.e-

ment represents the highest and best

use for land, the location of an indus-

trial site in close proximity to a free-

w^ay is a definite advantage.

This study also shows that a loca-

tion of an industrial enterprise on a

frontage road, whether near or some
distance from the exit or entrance to

the freeway, does not affect the land

value or the success of the business.

The results of this study should elimi-

nate the erroneous assumption many
people have that an industrial site on

a frontage road cannot succeed unless

it is directly opposite an opening into

the throuijh traffic lanes.

MATURE DRIVER

x\re you the kind of driver who ex-

periences keen pleasure in showing
some courtesy on the road? Then you
are a mature, sportsmanlike driver.
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WeldonL^dnyon Golden Sfafe Freeway

Bridges Under Construction

By C. J. WOODBRIDGE, Associate Bridge Engineer

T,HE FIRST section of the Golden
State Freew ay within the Cit\' of Los

Angeles is now being constructed

north of San Fernando from near the

intersection of San Fernando Road
and Scpuheda Boulevard northerly to

be\ond the cit\' limits in W^eldon

Canyon, a distance of three miles.

This construction is now in progress

and the general features and road

work were discussed by Resident En-
gineer Robert H. Butler in the Janu-

ary-Februar\-, 1954, issue of California

Highways and Public Works. The
purpose of the present write-up is to

give detailed information concerning

structures. Included in this contract

are seven bridges, the value of which
total about one-third of the contract

bid of over $3'000000.

Seven Bridges

Beginning at the southerl\- end of

the project the bridges listed in order

are as follows:

The Route 158/4 separation is a

single span to carry the northbound
freeway over the southbound ramp to

San P'ernando Road.

The Route 4 157 separation and

overhead consists of twin bridges

which will carry the freeway traffic

over San Fernando Road and o\cr the

track of the Southern Pacific.

The Los Angeles aqueduct bridge

will carr\- the freeway over the open

clianncl of the Ow ens \'allc\ -Los An-
geles Aqueduct.

The Route 4 23 southbound inter-

change and the Route 4 23 separation

are given two separate bridge numbers
and will pro\ide a "three-level" sepa-

ration of traffic at that junction of

U. S. Routes 6 and 99.

The ^^'eidon Can\on Overhead
crosses a small box can\on located

over the Southern Pacific Railroad

tunnel. The structure is being built to

avoid placing a large roadwa\' em-
bankment across the canyon, as it is

recognized that such a heavy dead

load should not be added to the pres-

ent load now supported by the con-

crete lining of the railroad tunnel be-

cause failure might result. Drilled

piles up to SO feet long were used to

transmit the bridge load to an ele\a-

fion below the railroad track in the

runnel. This procedure makes certain

that no damage will result to the rail-

road tunnel because of the freeway

construction above it.

Weldon Canyon Undercrossing

Tiie \\'eldon Canyon L'ndercross-

ing will carry freeway traffic over a

ramp connection to the present high-

way US 99. This bridge is a single

span having a skew of about 56 de-

grees, with abutments founded on

new fills up to 60 feet deep. The abut-

ments are adjustinw themselves to dif-

ferential fill settlements through the

vertical expansion joints. About half

a million cubic \ards of embankment
have been placed in Weldon Canyon
in the vicinity of the bridge, so that

some movement is to be expected.

Bridges over freeways are impor-

tant. They separate traffic streams,

thus preventing exasperating traffic

jams which often develop at heavilv

traveled intersections.

A good example is at the present in-

tersection of U. S. Routes 6 and 99

(State Routes 23 and 4) where regular

weekend traffic jams are a headache to

the public and police alike. As many
as six policemen are now required to

keep traffic moving, particularly on

Sundays, while motorists crawl along

in low gear "stop and go" for several

miles to pass the intersection. When
the three-level structure is completed

and all the roadwa\s are in use by

public traffic, which will be sometime

next spring, the motorists can roll

along in high gear.

The contract work is being done

b\- Griffith Company with J. Tomei
and Sons doing the grading work. Fori

the Griffith Company, Joe Porcher is

construction manager and Hal .Mc-

Gregor is superintendent. The State isj

represented b\- R. i I. Butler as Resi

dent Engineer and the writer aj|

Bridge Department representative.

ioojcing westerly of Golden Slate Freeway bridges over San Fernando Road and the mainline Southern Pacific Railroad track

R'--%tf
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UPPER: toolcing northerly at Go/den Slate Freeway bridge over northbound ramp connection Irom San Fernando Rood. LOWER: Looking southerly along Iree-
woy, showing conslruciion in progress on We/don Canyon Overhead. This structure is over the Southern Pacific Railroad mainline tunnel and is being built to

avoid placing a heavy fill load over the tunnel.
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U S 99 Progress
Highway Reconstrucfion

Through Riverside County

By J. DEKEMA, Assistant District Engineer

W,iTH THE AWARD of a 2 !4 million

dollars contract to .McCaninion-\\'un-

dcrlich and C. K. Mosenian of Falo

Alto, reconstruction of US 99 through

Riverside County is swinging into

iiigh gear. Designated as Route 26 in

the State High\\a\' S\"steni, this road

also carries US 60 and 70 from Beau-

mont to Indio. This latest inipro\e-

ment is for the construction on new
alignment of 14.4 miles of four-lane

di\ided expressway between a point

23 miles west of Garnet and Thou-
sand Palms. M. E. Nelson is the resi-

dent engineer.

Sandstorm Area

Considerable stud\ and investiga-

tion was made before selecting the

adopted route. It has been necessary,

at \arious times in the past, to close

the existing highwa\' during extremely

heavy sandstorms prevalent in this

area. Many motorists can attest to

\vindshields pitted to a frosted condi-

tion and cars sandblasted to a bright

metal finish. While it was impossible

to locate the highwa\' around the

sandstorm area, several precautionary

methods \\ ere provided in minimizing

the influence of the sand on traffic.

While the sand blows across the

existing road at an angle, the location

chosen is such that the pre\ailing

winds are parallel to the new center-

line. The volume of sand crossing the

road is, therefore, expected to be a

minimum. The grade line was raised

so tiiat profile grade is four to six

feet above the surrounding country-

side. This insurance against the accu-

mulation of sand on the iiigiiway has

long been known to engineers familiar

\\itii the problem of drifting snow or

sand. The high grade line has the

further advantage that the larger

particles of sand cannot be lifted

above the desert floor to roadbed ele-

vation. It is these larger particles that

efFectivel)' sandblast passing cars, anil

while visibilit\' on toji of tiie (ill ma\'

be impaired, the dust siiould be rela-

56

The oasis of Thousand Palms is in sharp contrast to

the arid wasteland surrounding it

tixejy iiarmless to exterior finishes. As
a final guard against sand damage, the

median and all embankments from the

toe of slope to the edge of paxement
\\ill be covered \\ith a gravel blanker,

for which the specifications permit

100 percent passing the 3-inch sieve

and 25-35 percent passing tiic No. 4

sieve. Engineers anticipate closure of

tiie road will be rare and that main-

tenance expenditures will be at a mini-

mum, all at the relatively small cost of

KS cents per ton f(jr 150,000 tons of

gra\el material.

Future Project

.•\ tuture District XI prcjject will

cover the 1 1 miles between the south

end of the current contract at Thou-
santl Palms and Indio. It is at the oasis

of 1 housand Palms that the tra\eler

heading east from the coastal plain,

having entered the Colorado Desert

through the San Corgonio Pass, first

discoxers the great fertility of this

region. X'inevards, date palm groves,

and grapefruit trees with their cool

green verdure are in sharp contrast

\\ ith the surrountling desert. \\'ith the

importation of (Colorado River water

through the great Ail-American canal,

the Coachclla and Imperial \'alle\s of

the Colorado Desert have become vast

agricultural productive centers.

.\s a result, thousands of trucks

pound up and dow n US 99, 24 hours

a day throughout the year. Twenty-
five percent of the traffic on this road

is composed of trucks, and the pave-

ment and base of the current contract

are designed to support 22 million

5,000-pounds ecjuivalent wheel load

repetitions during its initial 10 years

of serxicc. Although the native ma-
terial is of excellent quality and in

most cases will support substantial

traffic with onl\' a light road oil treat-

ment, eight inches of cement-treated

base and four inches of plant-mixed

surfacing are needed on top of the

basement soil to withstand the inces-

sant pounding to which this highw a\'

is subjected.

Coachella Valley

The Coachella \'alle\- derives its

name from the misspelling of the

Spanish word "Conchella," meaning

little shells. The area was once an arm
of the Ciulf of California and later a

great inland lake, and remains of

aquatic life are numerous. The A\'ash-

ingtonia palms found at the oases in,,

the foothills along the San .Andreas

Fault are bcliexed to be the remains

of what was once a tremendous palm

forest. Date palms were imported

from North Africa and the Midillc

East about the turn of the ccntur\

,

and today nearly all commercial diiics

produced in the United States are

grow n in the Coachella \'alle\-.

Although this project tra\erses 14

miles of arid waste land, six pairs ul

bridges are to be constructed acri>s^

various desert washes. To the tourist

unfamiliar with the torrential rains

that occur in this desert in the late

summer and early fall, these bridges

must present a strange picture. 'I he

averaye rainfall is onh' about three

California Highwayi
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luPPER: Recent/y comp/efed bridge, across Whitewater River. A/though fhe channel in fhis Februory scene is c/ry and du,iy, a pealc discharge of 42,000 cubic feet

•.Iper second was recorded of fhis sife in fhe March, 1938, flood. LOWER.- Looting south from fhe vicinity- of Whitewater toward Coache//o Valley. Recently com-

' p/eted construction in foreground. Palm Springs in center boctground beyond Wflitewoter River.
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inches per year, but in nearb\ Im-
perial almost four inches of rain iiave

been recorded in less than one hour at

the height of a cloudburst.

Roadway Embankment

An interesting feature of this con-

tract is the pa\nient of 780,000 cubic

>ards of road\\a\- embankment in place

rather than the usual merliod of pay-

ment in c\ca\ation. This change in

normal procedure was adopted for

various reasons. Most of the embank-
ment is to be obtained from side bor-

row areas, and there is a distinct pos-

sibility that these borrow pits w ill fill

in during a severe sandstorm before

they can he cross-sectioned and meas-

ured. Unless the embankments are

<]uickl\' covered with gravel blanket

and cement-treated base, it is also pos-

sible that se\cral inches frfim the top

of the fill nia\- blow away in a sand-

storm. It will be to the contractor's

aiKantage to keep construction of the

(ill and blanket close together to mini-

mize the probahilif\' of losing man\-

thousands of cubic yards of fill mate-

rial.

Rainfall is so rare that there are few
well-defined drainage channels. The
side borrow ditches, while they are

expected to fill with sand to some ex-

tent, will serve for the purpose of col-

lecting, ponding, and distributing the

flash runoffs that occur during sum-
mer thunderstorms.

Heavy Excavation

In addition to the roadw a\- enil)ank-

ment, there is also an item of o\er

300,000 cubic yards of roadw a\' exca-

\ation, making a total of well o\er a

million cubic yards of earthwork. In-

cluding the gravel blanket, over a half

million tons of processed aggregates

will be required for base, pavement,

and structures, together with a quarter

million sacks of cement. If all the as-

phalt recjuired were to be delivered

in a continuous operation, the con\<)\-

of tank' trucks and trailers would be

20 miles in Icngtii, assuming a mini-

mum legal spacing of 200 feet.

This project is a continuation of

two contracts recentl\- completed b\'

Basich Brothers Construction Com-
pany at a cost of nearly 11,500,000 for

6.2 miles between the iunction of US
99 with SSR 111 and a point 2.^ miles

w est of Garnet. Three resident engi-

neers in succession represented the

State on these projects, W. H. Craw-
ford, E. A. Bannister, and T. i\I. Bor-

man. As a part of the second of these

two contracts, the intersection \\ ith

the highway to Twent\nine Palms

was channelized.

Rapid Development

OnI\- 19 of the 29 palms discoxcrcd

by Col. Henr\- Washington in 1S55

remain todaw While Col. Washington
would no doubt recognize the palm
trees named in his honor, he would
certainly blink his c>es at the trcmen
dous development of this high desert

area. Several thri\ing communities

have sprung up in this once isolated

desert vallew now only a few hours

from the great metropolitan centers'

of Southern California b\' moilcrn

liighw ay transportation.

The Twcntynine Palms Road also

leads to the entrance to Joshua Tree

National Monument, a desert wonder-

land of l.iOO square miles, larger thar

This formation in Joshua Tree National Monument is known as Giant Rock, and is estimated to weigh about 100,000 tons

I
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he State of Rhode Island. The almost

;.\finct bighorn sheep still holds out in

he \ast confines of the park. The an-

lual turtle races at the Town of

'oshua Tree are becoming as popular

,s the well-known frog-jumping con-

ests in Angels Camp. The Joshua Tree

vas named by .Mormon pioneers, but

s actuall\' a member of the lily family.

\. domain of similar size, the United

(tates Marine Corps Training Area,

irger than the combined areas of

)range and Napa Counties, is located

lorth of the monument.

San Gcrgonio Pass

From the Coachella Valley, the

lighw a\ climbs gradually into the San

jorgonio Pass between the San Ja-

into .Mountains on the south and

rest and the San Bernardino Moun-
lins on the north and east. An amount
if $280,000 has been earmarked in

he 1954-55 Fiscal Year construction

ludget for building the grade separa-

ions for the freeway through Ban-

ling a few miles east of the summit of

he pass. Flimination of this bottle-

eck, as well as the narrow^ winding
roller coaster" between Garnet and
thousand Palms, will be welcomed by
he thousands who travel this major
ranscontinental highway. Certainlv' a

igh of relief will be heard from the

5,000 motorists who crawled through
tanning's two-lane city street on a re-

ent peak Sunday.

Upon completion of these projects,

11 the .^7 miles of US 99 in District

I'^IIFs portion of Riv^erside County
'/ill be foiir lanes, although there is as

et no access control through Beau-
lont and Cabazon. A freeway loca-

on bypassing Cabazon has been
dopted by the California Highway
'ommission, and studies are currentl\-

nder way through Beaumont.
Authorities on the subject of high-

way transportation economics have

estimated savings as high as 4 cents per

mile for the motorist traveling on a

freeway compared to congested city

streets. Even if the average saving on
these 37 miles is only one-fourth of

that amount, the impressive total of

$2,000,000 per year is accumulated. As
future traffic increases, this annual to-

tal savings will become even greater,

proving once again that the motorist

pays for freeways whether he has

them or nor.

UPPER: Intersection of US 99 and road to Twentynine Palms and Joshua Tree National Monument has

been channelized as shown here in the latest contract completed. Snow-capped Mt. Son Jacinto, elevation

10,831, in background. LOWER: Note heavy trucks pulling upgrade from Coachella Valley into San Gor-

gonio Pass. Before completion of this four-lane section, each truck would have been trailed by five to

twenty passenger cars.
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Retirements j/umi Service

Helen F. Randolph

Mrs. Helen Frances Randolpli, Su-

pervising Stenographer-clerk ^\ith the

Division of High\\a> s. Office Engi-

neer Department, officiall_\- resigned

on July 21st, after over 31 years of

continuous service with the State of

California. A party

honoring .Mrs.

Randolph was held

(in July 2d at the

(Capitol Inn.

Born in Sacra-

mento on August 8,

1903, as Helen Sul-

li\an she received

iier education in the

HELEN FRANCES RANDOLPH
'"'^^^ schools and,

after workmg as a

legal stenographer in a law office, went
to work in the State Department of

Agriculture as a junior stenographer

in January, 1923.

Her next position was as an inter-

mediate stenographer with the Depart-

ment of Finance, where she worked
from November, 1923 to January,

1927.

In 1927, when Governor C. C.

Young took office, the Finance De-
partment loaned Helen to the Gover-
nor's Office. Within a few months.

Governor Young decided he needed

Helen's .services permanently and re-

quested she be transferred to his office.

After working as secretary for the

Governor's two secretaries for the

next three \ears, Mrs. Randolph trans-

ferred to the Adjutant (iencral's

Office. It was here that she received

her rating of .senior stenographer.

But Helen had not \x-t found the

office where she really wanted to settle

down, and so in Februarv, 1931, she

went to work with the Division of

Highways in tlic office engineer's de-

partment.

In June, 1933, she took over the

duties of supervisor in the office engi-

neer's department. Mrs. Randolpli has

seen her stenographic unit grow from

James B. Woodson

1 he organization for the construc-

tion of the California State Highwa_\'

System began on January 1, 1912.

Upon that momentous occasion, seven

men took office under Austin B.

Fletcher, the first Highwa\' Engineer,

who had been ap-

pointed by Gov-
ernor Hiram John-

v~> fi^ ,
son. These seven

men took their re-

s p e c t i V e assign-

^ mcnts in the then

Wt ^^^ seven d i v i s io n s^ 1^^ (later districts)

throughout the

JAMES B. WOODSON State.

Jim Woodson had charge of the

Fresno Division VI which comprised

nine counties, being seven in the San

Joaquin Valley and Inyo, A4ono and

part of Kern east of the Sierra. The
first Division VI headquarters con-

sisted of a single apartment in the Old

Forsythe Building in Fresno. Wood-
son's office was the kitchen. The bed-

room was the drafting department, and

the bathroom was the blueprint labo-

ratory. In those early days, the Divi-

sion Engineer had more duties than he

has now, 42 '/i years later. He not

onl\- handled the reconnaissance, the

location, the rights of wa\', the con-

struction, the bridges and the mainte-

nance, but also personalK' sold the

bonds, as the original 118,000,000

bond issue carried onl\- a 4 percent

. . . Continued on page 64

10 employees to its present 21, and has

hired and trained over 300 women em-

plo\ccs during the intervening years.

Helen married Tipton W. Randolph

in November, 1933. She intends to

travel with her husband who is also

retired. They hope to visit some of

the places of interest they have heard

so much about, and also do a little

fishing, golfing, and hunting along the

way.

Harold H. Hill

Harold H. Hill, associate right-of-

way agent with District III, Division

of Highways, retired July 31, 1954.

after 12 years of state service.

Harold has always claimed to be a

native of the rugged eastern state of

Vermont, but re-

search developec

the fact that his

parents lived if

Arizona, and weri

merely visiting ii

Waitsfield, Ver
mont, when Har
old was born jul\

28, 1896. His par

HAROLD H. HILL ents returned t.

the West Coast soon after the happ;

event and Harold's early life w;i

spent around the Los Angeles area.

World War I interrupted Harold

career. He was not lucky enough t

be sent overseas, and was in OC
when the armistice was signed. H
was rather foot-loose in the earl

days and there is hardl\- a place on tli

Pacific Coast that he has not workcc

nor any job he hasn't tried. In th

early 20's he ran a tire shop in Sacn

mento and was probably rcsponsib

for many of the fiat tires prcxalcnt ;

that time. His wanderings were sonn

what curtailed in 1925 when he ma
ried Miss Claire .Mahan of Virgini

From 1936 to 1938 Hill worked

title searcher for the County of Li,

Angeles, and from 1938 to 1942

title searcher for Department

Water and Power of Eos Angeles.

In May, 1942, Harold started as a''

sistant righr-of-wa\' agent at M,ii\

ville, Oalifornia, where he conriiuK

until his retirement.
\

Harold is a member of JordJ

Lodge, F. & A. M., Eos Angeles, Bif

Ali Shrine and the ^"ork and Scottil

Rite bodies. '

Harold and Claire Hill intend to r-

main in Mar\sville.
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lost Index
ontinued from page 43 . . .

iiiicx ar 212.3 for the tirsr quarter of

954 continues, on a national basis, to

allow closcl\- the California Index,

"he I'ngincering News-Record In-

ex, \\ liicii includes all classes of con-

:rucrion on a nation-wide basis,

ontinued during the second quarter

:s gradual rise, from 25.^.9 to 255.8

0.7 percent). The large percentage

f building construction included in

lis Index is apparently responsible

jr the differences between it and the

,vo road construction cost indexes.

As stated previously, it is now be-

eved that highwa_\' construction costs

I California will continue to decline

uring the next three to six months
ntil a balance is reached between the

ictors of increased labor costs and
le present keen competition among
ontractors, at which time an upward
end may be expected.

Highway Progress
Continued from page 4 . . .

must be accommodated. A careful

inxentory has been made of these

needs and plans are under way to

con\ert our present highway system
into a fully adc(]uate one.

How rapidly this can be accom-
plished depends to a large degree on
the amount of money available for

construction. Under the present law
there will be a decrease on July 1,

1955, of one-half cent per gallon in

the state tax on gasoline and diesel

fuel and a corresponding reduction

in the other highway user taxes.

It should be recognized that this

will result in an appreciable slow-

down in our present rapid construc-

tion pace. This reduction in available

construction funds is estimated to be

in excess of $25,000,000 per year.

CHIEF JUSTICE WRITES
Chambers of The Chief Justice

SUPREME COURT OF THE UNITED STATES
Washington, D. C.

Mr. Kenneth C. Ada.ms, Editor

Thanks ver\- much for seeing that I

receive a copy of California Highways
and Public Works.

I always have enjoyed this maga-
zine very much, and now it serves as

a link with the past. It is good of you
to take care of it for me.
With best wishes.

Sincerely,

(Signed) Earl Warren

Governor Knight has announced
that it is his intention, in the coming
months, to ascertain the desires of the

people of California with regard to

the continuance of present highway
user taxes in order that he may make
appropriate recommendations to the

1955 Session of the Legislature on
this vital question.

CALIFORNIA DIVISION OF HIGHWAYS-AVERAGE CONTRACT PRICES

940

941

942

943

944

945

946

947

948

949..

;t quarter 1950.
d quarter 1950-
i quarter 1950
h quarter 1950-

'.t quarter 1951
i quarter 1951

fi quarter 1951..

ih quarter 1951..

Roadway
excavation,

per cu. yd.

.. $0.22

.. 0.26

- 0.35

.. 0.42

.. 0.50

0.51

0.41

0.46

0.55

0.49

0.34

0.40

0.41

0.42

0.45

0.63

0.56

0.66

t quarter 1952 0.56
i quarter 1952 0.53
J quarter 1952 0.55
h quarter 1952 0.66

•t quarter 1953..... 0.45
i quarter 1953 0.50
.i quarter 1953 0.54
h quarter 1953 0.48

t quarter 1954
1 quarter 1954

0.45

0.38

Crusher

run base,

per ton

$1.54

2.31

2.81

2.26

2.45

2.42

2.45

2.42

2.43

2.67

2.22

2.13

2.32

2.81

3.07

3.88

2.88

2.91

3.25

3.19

2.61

2.68

2.48*

2.07

2.15

2.11

2.28

2.09

Planf-mix

surfacing,

per ton

$2.19

2.84

4.02

3.71

4.10

4.20

4.00

4.32

4.30

4.67

3.65

4.48

4.25

4.64

4.06

4.56

4.59

5.66

4.88

5.29

5.49

4.97

5.27

5.38

5.30

4.74

4.23

4.29

Asphalt

concrete

pavement,

per ion

$2.97

3.18

4.16

4.76

4.50

4.88

4.68

5.38

5.38

4.64

3.74

3.74

5.50

4.61

5.22

4.63

3.90

4.89

4.77

4.13

4.60

4.46

4.59

4.82

4.47

4.78

5.18

PCC
pavement,

per cu. yd.

$7.68

7.54

9.62

11.48

10.46

10.90

9.48

12.38

13.04

12.28

10.86

10.91

12.55

11.71

12.93

12.41

12.71

14.25

14.20

12.80

12.53

12.47

13.06

13.78

14.77

14.89

14.28

PCC
structures,

per cu. yd.

$18.33

23.31

29.48

31.76

31.99

37.20

37.38

48.44

49.86

48.67

40.15

43.03

44.34

43.18

46.38

51.50

46.14

49.38

47.46

49.12

48.21

48.45

53.19

52.68

49.23

53.41

47.52

47.12

Bar-rein-

forcing

steel,

per lb.

$0,040

0.053

0.073

0.059

0.054

0.059

0.060

0.080

0.092

0.096

0.077

0.080

0.093

0.098

0.103

0.105

0.107

0.105

0.094

0.091

0.094

0.094

0.098

0.091

0.092

0.105

0.092

0.093

Struc-

tural

steel,

per lb.

$0,083

0.107

0,103

0.080

0.132

0.102

0.099

0.138

0.126

0.117

0.081

0.105

0.131

0.120

0.206

0.166

0.165

0.169

0.152

0.143

0.132

0.128

0.150

0.132

0.129

0.139

0.126

0.114

Jntreated rock base substituted for crusher run base at this point.
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Long Beach Freeway
Continued from page 31 . . .

Centrally located on the proiect,

between Olive Street north of Atlan-

tic Boulevard and the Pacific Electric

Railway tracks north of Rosecrnns

Avenue, the established location of the

freeway is partially within the right-

of-way area owned b\" the Los Angeles

County Flood Control District. This

position for the freewa\- cannot be

occupied until the Los Angeles River

channel has been reconstructed to

final location, grade and cross section.

The utilization of this portion of the

counr\'s right of wa\- for the Harbor
Freeway was first suggested b\- repre-

sentatives of the Los Angeles County
Flood Control District and has resulted

in very substantial savings to the State

in right-of-way costs. In connection

\\ith construction contracts carried out

by the City of Long Beach and the Los
Angeles Count)' Flood Control Dis-

trict that have contained items of \\ ork

which provide construction essential

to the development of the free\vay,

cooperative agreements have been

worked out covering the split in the

financing so that the State would pay

its proportionate share of the work
being done directly to further free-

wa>' construction.

In the negotiations carried out by
tlie State Division of Highways with

others in connection with the devel-

opment of the Long Beach Freeway,

excellent cooperation has been re-

ceived not only from the Cit\^ of

Long Beach and the Los Angeles

Count)' Flood Control District, but

also from various other departments

of Los Angeles County, the Los An-
geles City Bureau of Power and I -ighr,

the Cities of Maywood, Lynwood,
South Gate and Compton, the South-

ern California Edison Company, the

Standard Oil Company, the Richfield

Oil Company, and the Los Angeles

Junction Railway. Freeway plans have

required extensive revisions in the

trackage of the Los Angeles Junction

Railway serving the East Los Angeles
industrial area.

The original design of the Long
Beach Freeway \vas predicated on a

freewa)' agreement executed in 194S.

The rapid development of the area be-

tween Del Amo Boulevard and Lontr

62

Beach Boulevard indicated the neces-

sit)" for additional interchange facili-

ties at Del .\mo Boulevard. The pro-

posal f(jr additional facilities at this

location has been appro\ed by State

Highway Engineer G. T. McCoy.
Howcxcr, until the bridge across the

Los Angeles Ri\er has been raised, it

will not be practical to provide addi-

tional traffic interchange facilities on
the east side of the freeway. At the

crossing with Pacific Coast Highwa)'
the U. S. Corps of Engineers proposes

to raise the channel levees of the Los
Angeles River approximately 10 feet.

This will require the construction of a

new bridge for Pacific Coast High-
wa)' across Los Angeles River, and

will also require revisions of the east-

crl)' portion of the interchange system

between Long Beach Freewa)' and
Pacific Coast Highway that are now
being designed.

Byron L. Green, Senior Highwa)
Engineer, is in immediate charge f)f

design work for the Long Beach
Freeway.

Right of Way
By L. P. FRIEL, Senior Right of Way Agent

1 he necessary right of way re-

quired for the construction of the

Long Beach Freeway comprises ap-

proximately 1,100 parcels of real

estate, a substantial portion of which
is located in the heart of the Central

jManufacturing District, one of the

largest built-up heavy industrial areas

in the State. The total estimated cost

of right of way in connection there-

w ith aggregates approximately $17,-

000,000, and of the 1,100 parcels re-

quired, over 950 have so far been

acquired b)' the District \'II right of

way staff.

These parcels include practicall)'

every conceivable type of propert)'

among which are oil refineries, brake-

shoe companies, tractor and farm

machiner)- ecjuipment plants, lumber

)ards, junk )ards, churches, schools,

cemeteries, steel plants, oil wells, and

even a (]uite substantial portion of the

United States Air Corps depot.

Early state acquisition of right of

wa)' for the freeway in this area elim-

inated many industrial sites. Ihc re-

sult of this scarcity, created b) oui'

ow n purchase was reflected in an in-

crease in market value of parcels re-

maining to be acquired.

Most of the right of way located in

the industrial section necessitated the

relocation of fantastic netA\orks of

railroad and utility facilities and it

should be emphasized that this could

onl)' have been accomplished with the

w holehearted support and cooperation

w hich we received from all the rail-

roads, various utility companies and

from Los Angeles Flood Control Dis-

trict.

We are in the process of negotiat-

ing for the acquisition of approxi-

mately 150 parcels required for the

ultimate completion of this freeway.

Some of these remaining parcels an.

in the central manufacturing district

and in the Compton, Bell Gardens

and L)'nwood areas.

Construction by City

Of Long Beach
By JESS D. GILKERSON

City Engineer

The extension of the freewa)" south

erly from Pacific Coast Highwa)
(Route 60) in Long Beach merits spc

cial mention because it is one of th

few cases where a local agenc)' an

not the State Division of Highwa)
is financing a modern freewa)'. Lh
condition, of course, results from th

fact that the souther!)' terminus (

the freeway (Route 167) as a stat

highw a)' is Pacific Coast Highway.

The earl)' completion of the frei

way, which will ultimatel)' provic

for a high-speed through artcr)' b^

tween Los Angeles and Long Beac

the two largest cities in Los Angel

County, is expected to have a terrif;

traffic impact at the southerl)' te

minus of the freewa)'. In an attcm

to devise an adequate means of d

tributing this traffic into f)ur harb

and business districts, the cit)' had

report on "Traffic Distributors in t

Central Area" made for it in Febr

ar)-, 1953, by The DcLeuw Gather

Compan)', Engineers, Chicago, Illinc

This stutl) indicated the need for

sc[>arafion in the major traffic mo^

ments into the business district e

of the river from the harbor rraf

1)) means of a diagonal bridge in ic

general vicinit)' of Ninth Street,

further contemplated a onc-wa)' str*
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ystcni cnsr of the I, (is Angeles River

lirh aiitlcd provision for two onc-

i ;i\ bridges in the general vicinity of

Iroadway and Third Street o\cr the

>os Angeles River.

The general problem of construc-

ion is complicated b_\- the active land

ubsidence in this area which has al-

ead\ resulted in se\cn feet of settle-

lent in the vicinit\- of Ocean Boule-

ard and with an additional predicted

Itimate subsidence of some 1 1 feet

C this point.

To reduce the flood hazard created

y land subsidence, the Army F.ngi-

eers, in their major flood control im-

rovement program, have just finished

lising the levees approximately 1 }

xt south of Seventh Street. They
Iso have under contract with Gu\'
. Atkinson Company a similar levee

nprovement program \\ hich includes

lising the levees an almost compar-
ble amount as far north as 20rh

treet. This levee raising has compli-
ated, as well as increased costw ise,

le relocation of the utilities and con-
ruction of roadways and bridges in

lis entire area.

The following is a brief resume of
le status of improvements under-
iken b\- the city in connection with
le freewa\' project:

The city on June 1, 1953, com-
leted, with a temporary connection
) Seventh Street, the section between
naheim Street and Pacific Coast
lighwa\-, \\ hich section is open to

affic as a six-lane divided freeway,
his section included approximately
115,000 for purchase of rights of
ay, 1155,000 to Bodum Construction
ompany for paving improvements
id approximately $15,000 for safetv

jhting, as well as $125,000 for storm
rain pump station construction by
ardner & AlcCall.

The city, likewise, opened to traf-

;: on July 31, 1953, the Anaheim
:reet Bridge over the flood control
lannel, a $2,000,000 construction
•ntract involving the Harbor De-
irtment of the City and Guy F.

|tkinson Company. This project in-

uded a complete cloverleaf-type

.terchange with the Long Beach
reewaw

In March, 1953, work was started
II the piers for the Ninth to Seventh

Street Bridge at an estimated cost of

$800,000. It is expected that the bridge

proper and the approaches will ulti-

matel\- cost $6,500,000 for construc-

tion with more than an additional

million dollars for rights of way. The
ac(]uisition of rights of wa\' on the

west side is virtuall\- complete, and it

is expected that construction on the

w est approach and bridge proper will

be under way in October of this year.

The target date for finishing the en-

tire bridge, including the east ap-

proach, is January, 1957.

The present Seventh Street Bridge

is scheduled for demolition b\' Cun'

F. Atkinson Compan\- in January of

1955 under the Army Flood Control

Program. The utilities presently car-

ried on the Seventh Street span are

to be reinstalled on a utility bridge

currently under construction also by
Gu\- F. Atkinson Company'. Similarly,

the Pacific Electric Railway will be

ixlocated on a special railway trestle

under construction just north of

Third Street across the Los Angeles

River. \^ehicular traffic currently car-

ried over the Seventh Street Bridge

will have to be diverted to Anaheim
Street and Broadway prior to com-
pletion of the Ninth Street structure.

The existing Ocean Boulevard

Bridge was shifted downstream to

Santa Cruz Avenue on May 29, 1953,

at a cost of $276,000 and is serving

as a four-lane detour for the new
Ocean Boulevard Bridge, also under
construction. The piers, which were
started in 1953, for this bridge should

be finished in August, 1954, at a cost

approximating $700,000. Condemna-
tion proceedings have already been
instituted for acquisition of rights of

way for the west approach to this

new structure. It is hoped that acqui-

sition will be completed so that bids

for the construction of the bridge

proper and approaches can be invited

in January, 1955. The construction of

this bridge, estimated to cost approxi-

mately $7,500,000 including rights of

way, is scheduled for a January 1,

1957, completion date.

Coincidentall\- with the construc-

tion of these bridges, the city has the

problem of constructing a six-lane di-

vided freeway along the west side of

the river from Ninth Street south

into the harbor district in an area

where the land must be raised from
12 to 15 feet. This artery, which is

to ser\e the harbor, is estimated to

cost in excess of $6,000,000. Construc-
tion is expected to start in January of
1955 and probably will not be com-
pleted until 1958.

On the east side of the river, the

terminal facilities for the freeway will

be handled h\- the construction of
the DeForest Avenue project from
Ocean Boulevard to Seventh Street.

The Ninth Street Bridge will termi-
nate on the east side of the channel
at Seventh Street in a rather elaborate

three-level interchange. It is expected
that the DeForest Avenue project,

which will provide for an integration

of the freeway traffic into a one-way
street pattern of the intervening
streets between Ocean Boulevard and
Eighth Street, will cost approximately
$5,000,000. This construction, which
will be financed in part by gasoline

tax for major city streets and in the
major part with tideland oil funds, is

also scheduled for completion by Jan-
uary 1, 1957.

When one attempts to add up the
figures in connection with this very
expensive improvement program, the
amount appears almost staggering. A
major portion of this complex financ-

ing will be defrayed from Long Beach
Harbor and General City funds. How-
ever, the Los Angeles County Flood
Control District will participate in

financing the replacement, in kind, of
the bridges required to be recon-
structed as a part of the Army Engi-
neers' Flood Control Program.

FREEWAY BIBLIOGRAPHY
The Regional Plann'mg Coumiission, Los

Angeles County:

1. August, 1941, Report on Feasibility of
Freeway Along Los Angeles River •

from Los Angeles-Long Beach Harbor
into San Fernando Valley.

2. February, 1943, Summary of a Report
on Feasibility of Freeway Along Los
Angeles River from Los Angeles-Long
Beach Harbor into San Fernando
Valley.

3. Freeways for the Region, 1943, Story
Entitled "A Freeway Plan," page 22.

Interregional, Regional Metropolitan Park-
ivays i?i the Los Angeles Metropolitan
Area, March 30, 1946

Los Angeles iMetropolitan Parkway Engi-
neering Committee. See page 9 of this re-

port.
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May-June, 1951, story by M. I". Cessna.

District Engineer. See page 13.

.March-.\pril, 1952, story by Paul O.

Harding, .\ssistant State Highway Engineer.

See page 11.

.Marcli-.^pril, 1955, story by Paul O.

Harding. .Assistant State Highway Engineer.

Sec page 15.

Novenibcr-Dccember, 1952, story by W.
L. Fahey, District Engineer. See page 9.

July-.-\ugust, 1953, story By E. T. Telford,

District Engineer. See pages 17-23.

January-February, 1954, story by Paul O.

Harding, Assistant State Highway Engineer.

See page 14.

Safety Record
Continued from page 41 . . .

equal reactions, kinetic energ\-, etc.,

these fundamental factors of driving

become more impressive to the opera-

tor. Even though drivers ma\- not

clearl\- understand the demonstration,

and we try sinccrel)" to make the dem-

onstration as simple as possible so that

it will be understood, a positive psy-

chological impact is made.

Better Drivers

Having been exposed to these driver

problems, we find that drivers are

more alert to conditions of the road,

use better judgment of motion or

clearance of other vehicles or objects,

give greater forethought to their driv-

ing and its possibilities and appreciate

to a greater extent the hazards of fol-

lowing too closely or drixing too fast

for conditions.

The record of the year 1953 con-

vinces us that the program sponsored

by the Division Safety Committee is

etTcctive in that it is improxing driv-

ing habits and attitudes of Division

of Highways employees. The division

committee believes that a continuation

of this program will likew isc continue

to reduce vehicle accidents. The
committee is composed of:

R. M. Gillis, Deputy State Highway
Fnginecr and Chairman; G. F.

Hellcsoc, Maintenance Engineer;

\'ictor R. Henley, Attorney; E.

E. Sorcnson, Principal Equipment
Engineer; and Chas. F,. Waitc,
Assistant State High\\a\' F.ngi-

neer. The author is Secretary of

the Division Safety Committee.
Carroll T. Berry is Field Rcpre-
sentati\e for the Safet\- Section.

Harbor Freeway
Continued from page 48 . . ,

The r\vo main features contributing

to tiie rapid completion of the bridge

construction were the utilization of

prefabricated falsework bents and the

use over and o\er again of interior

box girder forms. All falsework bent

units from 16 feet to 20 feet in length

were constructed with heavy 10 x 10-

inch timbers, each unit consisting of

four posts about 12 feet in height,

w itii heavy sill and double cap well-

douclcd, bolted and braced. Four 20-

ton screw jacks were installed at the

top on each post between the double

caps in each falsework bent unit to

facilitate adjustment to the proper

grade. Upon completion of one bridge

section, as was the case at Washington
Boulevard, the entire deck was low-

ered on the jacks and falsework

shifted on rollers into position for the

next structure. A number of the abo\e

described falsework units were avail-

able to construct about one-half of the

Figueroa Street structure.

Pouring girder stems and slabs

was accomplished with bottom dump
bucket and P & H truck crane using

an HO-foot boom, working from the

adjacent frame. Usuall\' five days after

pouring the girder stems and sofHt

slab of the box girder span, interior

forms were unbolted, lifted out and

spotted for the next section of girder

stems in the adjacent bridge frame.

This required careful coordination in

placing falsework, decking and rein-

forcing steel for the girders.

Figueroa Street Structure

Fhe cost of Figueroa Street struc-

ture approximates $500,000, including

the removal of 4,400 cubic \ards of

roailway excavation, 8,600 cubic yards

of structure excavation and backfill,

5,600 cubic yards of structure con-

crete, 1,500 linear feet of rubber

water-stop, 9,600 pounds of miscel-

laneous steel and 600 tons of bar rein-

forcing steel.

The freeway bridges and major
structures on this contract were de-

signed under general supervision of

F. \V. Panhorst, Assistant State High-
w a\ I'ngineer. On the contract, H. E.

Belford is Resident I'ngineer and W.
.\. Mclntyre is Bridge Department

Hawaiian Roads
Continued from page 33 . . .

better acquainted with the Xav\'s

role in safeguarding national security.

Guests were briefed each da\- on vari-

ous phases of carrier operation and

life aboard ship, and w itnessed exhibi-

tions of airplane maneuvering dur-

ing daylight and blackout coinlitions

gunner\- practice, and other caniei

activities.

A similar program w as arranged ir

connection with Naval and .Marint

installations on the Island of Oaliu

The visit to Pearl Harbor included ;

trip to sea on the submarine U.S.S

Siihnlo.

WOODSON RETIRES

Continued from page 60 . . .

rate, which at that time was not at

tractive to bond brokers. So in orde

to get construction going it was nccj

essary to induce the counties to purl

chase large blocks by paying a halj

cent premium.

Among some of the major projec

under Woodson's charge were th;

Yosemite All-Year Highway, Golde
State Highway, Tejon Pass, Coaling;

Kern River, Eastern Sierra, and a

county seat connections throughou]

the division.

Woodson has been Right of W^a

.^gent at Bishop, District IX, and wd
later transferred to San Franciscc]

taking charge of Right of \^^l\" fc

District IV.

During periods on annual leavi

jim has traveled around the w orld an]

\ isitcd highways in Germany, En|

land, Greece, Italy, France, Tran

Jordan, F.g\pt, Pakistan, India, Siai

Alalaya, Hong Kong, Japan, Phiiif

pines, Sudan, Uganda, Kenya, Tran
vaal, Capetown, Tanganyika, Soul

Africa, Belgian Congo, French Equ
torial Africa, Portugual, I'angie

Spanish Morocco and Spain. He h

written a book entitled: The Visa Ci

cuit which he sa_\s ma\' or may n^

be any good.

representative. The prime contraiti 1

is the Oberg Bros. Construction Cord

pany of Inglewood, with Oscar KriiT

glen the general construction superij

rendent.

[•1(1
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Los Angeles to Sacramenio
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LOS
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^^^Z -Mulri-Une Divided Highway.

(Compleied
. Und«r Conitructjon.or Budgeted)

On US 99
I HE HEAVIEST traveled portion of US

99, California's great north-south,

border-to-border inland highway, is

the section between Los Angeles and

Sacramento.

This 388-mile stretch, known as the

Golden State Highway, bears the

brunt of the heavy year-round pas-

senger and commercial traffic travel-

ing between the south state areas be-

\()nd the Tehachapi Range and the

cities and communities l\ing along

the floor of the Great Central Valley.

The work of converting this sec-

tion of US 99 to a divided, four-lane

expressway or full freeway, which

was started before World War II, has

been accelerated by the recent in-

crease in the highway user taxes voted

by the Legislature.

More than three-fourths of the

route either has been or is being con-

structed to four-lane expressway

standards, with much of it as full free-

way initially in the larger urban areas

and on some mileage in rural areas.

North of Sacramento

US 99 merges with other interstate

routes east and south of Los Angeles

as far as Indio, \\ith full freeway (Ra-

mona) constructed, under contract or

planned in the built-up areas, and ex-

pressway in the Riverside County

desert sections. North of the Sacra-

mento area, the highway divides into

99E and 99W, both of which are be-

ing improved either to freeway stand-

ards or as modern two-lane facilities

\\ith provision for future expresswa\'

LOWER: Heavy construction on US 99 near Tunnel

Station, northwest of San Fernando. View is south-

east toward US 6 Junction. CBNTER: Loolcing north

across parallel structure of Oitdale Overhead north

of Bakersfield. UPPER; Looking south along Tulare

Bypass Freeway; Route 134 interchange in fore-

ground.
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development, as far as Red Blutf.

From there to the Oregon border, im-

provement of US 99 is continuing

steadily on both a two-lane and four-

lane basis, with sections of free\vay

and expressway completed or under

construction in the area north of Red-

ding and north of Dunsmuir.

During the past 15 years, the Divi-

sion of Highw a>s lias spent more tlian

$50,000,000 in bringing nian\' portions

of the Los Angeles-Sacramento sec-

tion of US 99 up to modern standards

with another 114,750,000 worth of

work now under construction or

sciieduled to begin soon on additional

expressway' and freeway projects.

Los Angeles to San Fernando

At the Los Angeles end, \\hich

claims some of the heaviest traffic

counts on the entire highway, plans

arc under way for the eventual con-

struction of a new US 99 freewa\'

from downtown Los Angeles to San

Fernando. The routing alread\- has

been adopted by the California High-

way Commission and right-of-w ay ac-

quisition has been started.

A mile-long section of multilane, di-

vided high\\a\' has already been con-

structed near the entrance to the

Lockheed Air Terminal in North Bur-

bank.

A few miles north of San Fernando,

at Tunnel Station, begins the longest

stretch of continuous divided, multi-

lane highway in the State. This sec-

tion, w hich includes the Ridge Route

over the Tehachapis, extends for 117

miles to the Delano Underpass, just

south of the Tulare Count>- line.

Additional construction now under

wav or soon to begin \v'\\\ extend this

continuous section another three miles

south of Tunnel Station anil an-

other 12 miles northward through De-

lano and as far as l-.arlimart in Tulare

C'ount)'.

Tulare Freeway

One of the recent niaior coniple-

rinns alonu US 99 is the ciijhr-milc

LOWER: Looking north fhroogh Fresno from souffi

end of city, with start oi new US 99 freewoy curv-

ing toward left and clearing tor future construction.

CENTER; Typical mid-valley section of expresswoy,

/ooUng south from near Turlock. UPPER; looding

nort/isvesf toward Manteca on newly completed four-

mile section of full freeway; Jack Tone Road Over-

crossing in foreground.

California Highways



Tulare Freeway completed in Decem-

ber, 1953, whicli takes through traffic

well to the cast of the old route wiiich

was along the business district t)f the

city.

Completion of this freeway means

that Tulare County now has a con-

tinuous strip of divided, multilane

full frec\\a>- and expresswa\- from

north of Pixley to the Visalia Airport

Interchange, a distance of more than

25 miles, and an additional 6.3 miles

from north of Goshen to Ti-aver.

In Fresno County a 22-mile section

of expressway' from south of Kings-

burg to south of Fresno is already

completed. Through the City of

Fresno construction now is under

way on the freeway route.

From the Fresno-AIadera County

line to Modesto, a distance of 70 miles,

much of the highway outside of cities

alread\- has been reconstructed as di-

vided, multilane expressway.

The Highway Commission recently

announced its intention to take under

consideration the adoption of a free-

wa\' routing through Modesto, and a

public hearing was held in that city

on September 24th.

Modesto to Manteca

The completed 10-mile expressway

section between Modesto and Ripon

was extended northward to just south

of Manteca by a recently completed

4!/2-mile full freeway, Avhile construc-

tion of the full freeway bypass of

the City of Manteca, which got under

way in July, 1954, will extend the

divided, multilane mileage still another

4'/2 miles to the north.

Work on converting US 99 to a

multilane, divided highway between

south of Stockton and Lodi was begun
shortl\- after the end of World War
II and completed in 1950. Included

in this series of projects was an ex-

pressway bypass of the City of Stock-

ton itself which has greatly facilitated

the movement of through and local

traffic.

US 99 between Stockton and Sac-

ramento also carries US 50 traffic

traveling between the San Francisco

Bay area and the foothill and high

Sierra regions to the east.

Between Lodi and Sacramento plans

are now well along for the conver-

sion of the existing two-lane sections

to divided, four-lane full frcew a\-.

In Sacramento County, work is

scheduled to begin soon on construct-

ing rive miles of full freewa>' between

I"lk Cirove Road and two miles soutii

of Florin Road. This project will con-

nect with the future South Sacra-

mento Freeway for which rights of

way are now being acquired.

Long-range Planning

Thus, the long-range planning and

the many construction projects of the

past decade devoted to the progressive

improvement of US 99 are beginning

to connect up. The growth of traffic

on the more heavily traveled portions

of the route have required develop-

ment of these four-lane divided high-

wa\s. Until very recently, in the

light of available funds as well as traf-

fic needs, most of the construction

has been on an expressway basis, witii

limited private access and with sepa-

ration structures provided only at the

major intersections.

At the same time, it was recognized

in the planning and right-of-way ac-

quisition phases of this development

that the ultimate need from the stand-

point of the safety, convenience and

free flow of future traffic on this vital

artery would be for a full freeway,

with no private access, no left turn

movements, and no crossovers at

grade. Where intersections at grade

have been constructed, provision has

been made in recent plans and through

right-of-way acquisition to convert

these intersections to separated cross-

ings when warranted by traffic needs

and permitted by available funds.

There is accordingly foreseeable in the

not too distant future a 388-mile continu-

ous ribbon of multilane freeway between

Los Angeles and Sacramento, with inter-

change connections to the valley cities

along the route, as a fitting culmination

to a portion of California's gigantic high-

way construction and modernization pro-

gram which, a bare 15 years ago, was
little more than a dream.

y'W^

LOWER: Completed section of US 99 through

Weldon Canyon, at southern end of Ridge Route in

Los Angeles County. CENTER: Completed structures

and grading for freeway interchange at Visalia Air-

port, north of Tulare; view is south. UPPER: Looking

north along the Stockton Bypass; structures are the

US 50-99 separation (lower) and the Main Street

Overcrossing.

and Public Works



Development of
Improvement Is

Being Stepped Up

Historic US 50
For vARiFiY of scenerv, the 238-mile

California section of US 50 stands sec-

ond to no other stretch of highway
in the State.

Beginning in historic San Francisco,

it passes across tiie world-famous

San Francisco-Oakland Bay Bridge,

tiirougli the East Ba>' area, the Great

Central \'alle\' of California, the foot-

hill region of gold rush fame, and the

spectacular high Sierra country.

For more than a ccntur\" the route

followed b)' US 50 through the moun-
tains has served as an important con-

necting route bet\\een California and

points to the east, and today it is

among the few trans-Sierra highways

kept open to traffic during the winter

months. Sections of US 50 in the East

Bay area carr\' as many as 44,000 ve-

hicles a day. On the portion west of

7,382-foot Echo Summit summer traf-

fic counts run as high as 7,600 a da\'.

Program Stepped Up

Small wonder, then, that the recently

stcppeii-up iiighwa>- construction pro-

gram resulting from the increased

highway user taxes voted by the Cali-

fornia Legislature has also meant a

marked speed-up in riic modernization

of US 50.

A total of more than $36,000,000,

much of it post-World War II, has

been spent or obligated thus far on
US 50 to construct some 76 miles of

divided, multilane highw a\', plus mod-
ern two-lane stretches in the Sierra

foothill and mountain area.

On the section between US 101 in

San Francisco and the East Bay Dis-

tribution Structure (this portion is

also the western end of US 40) sev-

eral projects totaling some $10,000,000

now are under way.

Two Current Jobs

Two current jobs totaling nearly

$5,000,000 are for constructing free-

wa_\' approaches to the \\est end of the

San Francisco-Oakland Bay Bridge

between Eighth Street and Third

Street in San Francisco. Design pro-

vision has been made for tying-in these

approaches with the proposed ele-

\atcd Embarcadero Freeway which

will connect with the Golden Gate

Bridge (US 101).

On the Ba>' Bridge itself, several

contracts either rcccntl\- awarded or

scheduled to be achertised during tiie

next few montiis cover construction

of additional ramps on Verba Bucna

SACRAMENTO
Folsom

Island to facilitate the movement of

traffic to and from the bridge; the in-

stallation of a system of signals on the

lower or truck deck of the bridge;

and widening and other improvements

to the Toll Plaza, involving construc-

tion of a new line of on-side toll

booths north of the present one and

extension of the Port of Oakland

overhead structure.

San Francisco-Oakland Bay Bridge

The East Bay Distribution Struc-

ture also is undergoing major im-

provements. A third level and new-

ramps are being constructed at a cost

of more than $4,000,000, to eliminate

all cross-weaving traffic.

In the East Bay Metropolitan area

sur\e\s are being made and studies

are well ad\anced which will aid in

determining a future frecwa\- route

for US 50 through Oakland. The

California High\\a\' Coiumission has

scheduled a public hearing for No-

vember 19, 1954, on a portion of this

routing as recommended b\' the State

Highw ay Engineer.

On US 50 southeast of Oakland a

two-iuile freewa\' through Castro

\'alle\' was completed in September,

FRANCISCOr
'

fcARSON
CITY

NEVADA
( Compl«rad, Under Conafrucfion or Budqstcd )
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LEFT: East Bay Distribufion Structure, showing pier construction for additional ramps under way; Boy Bridge toll plaza in background is also being improved. CENTER:
Looking east toward Dublin Canyon on newly opened Castro Valley Freeway former US 50 Route curving toward left. RIGHT: Looking easterly along route of Placer-

ville expressway, showing cons/rucf/on opero/»ons.

while farther east in Alameda and

western San Joaquin Counties the

final work of paving a 7 Yi -mile ex-

pressway from the Altamont Pass to

just west of Tracy now is under way.

Sacramento-Lodi Freeway

Completion of the Altamont-Tracy

job will mean a continuous stretch of

multilane, divided highway from west

of Dublin to Tracy, a distance of 31

miles. East of Tracy, there is an ex-

pressway section four miles long be-

tween Grant Line Road and the San

Joaquin River at Mossdale.

US 50-99 from Stockton north to

Lodi already has been constructed as

divided, four-lane highway, including

an expressway bypass of the City of

Stockton.

Betw een Lodi and Sacramento plans

are being prepared for converting the

existing two-lane sections of US 50-99

to a four-lane full freewaw
South of Sacramento work is sched-

uled to begin soon on constructing

five miles of the route as a four-lane

full freeway between one-half mile

south of Elk Grove Road and two
miles south of Florin Road. This proj-

ect will tie into the proposed South
Sacramento Freeway, for which some
rights of way are now being acquired.

East of Sacramento, the seven-mile

Folsom Bypass, completed in 1949,

has shortened the traveling distance

by nearh- three miles.

Sierra Foothills

In the Sierra foothill region to the

east, work was recentl\' started to

eliminate five miles of curve-filled

road along US 50 between Clarksville

and Shingle Springs in El Dorado
County. Although initially to be con-

structed as a modern, two-lane high-

way, provision has been made in the

design and enough right of way ac-

quired so that a second parallel road-

w ay can be constructed sometime in

the future to convert the highway
into a divided, four-lane expressway.

In historic Placerville, work also is

progressing rapidly on the freeway

through the city. This mile and a half

of divided highway, with five vehicu-

lar and pedestrian separation struc-

tures, will, after its completion next

year, facilitate the movement of both

through and local traffic.

The two-mile section from Placer-

ville east to Five-mile Terrace was
straightened and widened in 1951.

Among mountain sections of US 50

slated for future improvement as soon

as funds are available is the three-mile

portion between Five-mile Terrace

and Camino, for which an improved
routing was adopted and declared a

freeway by the Flighw ay Commission
in July, 1954.

Old Tahoe Wagon Road

For 60 years or more the general

route followed by US 50 east of Plac-

erville was the main road for travelers

crossing the Sierra. Some construction

work was begun by the county in the

late 1850"s. In the early sixties the

route was improved and operated by
several private toll road companies
until it was purchased bv the county
around 1880. Long known as the Ta-
hoe Wagon Road, the route became
California's first state road on Febru-

ary 28, 1895.

In the high Sierra many of the

major improvement jobs along US 50

since World War II, have been for-

est highway projects constructed by
the U. S. Bureau of Public Roads.

These include the widening and

straightening of three miles of high-

way between Pollock Pines and Fresh

Pond, completed in 1947; the con-

struction of a new highway replacing

the old horseshoe curves on Meyers

Grade east of Echo Summit, also com-

pleted in 1947; and a six-mile widen-

ing and straightening job between the

foot of Meyers Grade and Tahoe V^al-

ley, completed in 1950.

To date, including projects prior to

World War II, the U. S. Bureau of

Public Roads has expended more than

$2,500,000 of forest highway funds on

improving 42 miles of US 50 between

Pollock Pines and the Nevada state

line.

Expressway relocation of US 50 looking easterly

toward Tracy, nearing completion. Delta-Mendota

Canal of Central Valleys Project in foreground.

and Public Works



us 40 New Route in Contra Costa

County Will Cost Millions

Ihf. division of highways is adver-

tising for bids on construction of

nearly five miles of six-lane freeway

on a new route for the Contra Costa

Countv portion of US 40.

The state highway budget carries

an allocation of $6,000,000 for the

work, the largest budgeted amount
for a single project in Northern Cali-

fornia highway history.

Bids have been asked for grading,

paving and structures on 4.8 miles of

full freeway from Santa Clara Street

about 0.2 mile southerly from Jeffer-

son .Avenue to south of County Road
24 to take US 40 traffic off a portion

of crowded San Pablo Avenue now
carr\ing an average traffic volume of

over 35,000 vehicles daily.

Two Structures

In addition to the work now being

advertised, a 1355,000 contract is

nearly completed for two structures

on the freeway route, one an over-

head crossing of the Santa Fe Railway

tracks at 47th Street in Richmond and

the other a crossing of San Pablo

Creek near the north city limits of

San Pablo. The railroad overhead will

provide two 36-foot roadways sepa-

rated with a 12-foot median strip. San

Pablo Creek will be crossed on a 530-

foot long reinforced concrete arch

culvert providing a waterway area 20

feet wide and 19 feet high.

Starting on the existing highway at

Santa Clara Street, the freeway con-

struction project will extend through

Richmond, a portion of El Cerrito

and San Pablo and swing around the

Rollingwood and VVillart Subdivisions

to south of County Road 24 near the

Standard Oil Company tank farm.

Runs Just West of Son Pablo

From the beginning of the project

to Roosevelt Avenue the freeway will

run just west of and parallel to San

Pablo Avenue. At Roosevelt Avenue

the alignment curves across San Pablo

Avenue, which will be spanned with

a box girder structure and connected

to the freeway with traffic interchange

ramps, and extends to Key Boulevard.

Westerly of San Pablo Avenue the

freeway will be elevated, and easterly

of San Pablo Avenue it will be de-

pressed until the crossing of San Pablo

Creek. In addition to the San Pablo

Avenue and railway separation struc-

tures, grade separations will also be

provided at Potrero Avenue, Cutting

Boulevard, .MacDonald Avenue and

Barrett Avenue where local traffic

may pass under the freeway and alsc

have access to and from the freeway

on interchange ramps. Through the

area of the depressed freeway Solano

Avenue, A-IcBryde Avenue and San

Pablo Dam Road will have overcross-

ing structures for local traffic which

will also have access to and from the

freeway on interchange ramps. After

leaving San Pablo Creek the freeway

crosses above County Road 20, A\hich

will be slightly realigned. i

With the completion of construc-

tion the portion of the freeway from

Santa Clara Street to the interchange

at San Pablo Avenue will be opened

to through traffic and the portion

easterly of San Pablo Avenue to

County Road 20 opened to local traf-

fic. Opening of the entire construc-

tion to through traffic will depend on

the availabilit\- of future state high-

way funds for construction of the

necessary link to connect the new

freeway with the existing highway

northeasterly between Hercules and

Rodeo.

California Highways



woodF f KL\^W CI y CooperafWe Effort

By A. D. GRIFFIN, Assistant District Engineer, District VII
*

/XcTiNc; UPON the recommendation

and certification of George T. iMc-

C(n-, State High\\a_\' Engineer, that

the last major construction unit of the

HolIv^^•ood Freewav, a portion of

State Highway Route 2 (US 101)

covering work between Hollywood

Boulevard and Pilgrimage Bridge had

been completed under contract with

the Bongiovanni Construction Com-
pan\' of Los Angeles, Frank B. Dur-

kee, California Director of Public

\\'orks, on August 5, 1954, accepted

this contract in the name of the State

of California.

One might say this writes "finis"

to this 10-mile 155,000,000 freeway

extending from Vineland Avenue in

Fernando \'alley to Spring Street in

the Los Angeles Civic Center and

brings to a close a cooperative project

of first magnitude that represents the

consummation of joint effort on the

part of many governmental agencies,

civic organizations and individuals.

Future Work

However, although the major con-

struction on the Hollywood Freeway

can now be regarded as completed,

there will be further construction op-

erations in progress from time to time

in the future as may be found neces-

sary. Erosion control planting, some
of which is now in progress, remains

to be carried out, some additional

signing and lighting may be required,

and the customary state highway
maintenance must continue indefi-

nitely. So it is impossible to say that

the work on the Hollywood Freeway
is even now completely finished and

that we can go away and forget

about it.

While many fine comprehensive stories

about the Hollywood Freeway have ap-

* One of the oldest engineering employees from
standpoint of service with District VII, his
name first appearing on the pay roll as a main-
tenance crew laborer in 1915, A. D. Griffin has
been requested to write this roundup story of
the Hollywood Freeway, because he has been
with District Vn continuously since 1921,
through the entire period during which this
freeway was undertaken.

A. D. GRIFFIN

peered in newspapers and magazines,

and technical reports have been written

covering special features, it is perhaps

now in order that an informal final report

be mode to cover the project as a whole

and bring together in one place salient

features and factual information concern-

ing this freeway.

No one can question the importance

of the Hollywood Freeway because

recent traffic counts, indicating some

168,000 vehicles per day using the sec-

tion between Vermont Avenue and

the four-level interchange structure,

show it to be the most heavily trav-

eled traffic arterial in the world. Any-
one traveling this freeway today gains

the impression from the broad right

of way upon which he is traveling

that this project did not involve too

many problems. Those, however, who
have seen the progress through all

phases from beginning to end realize

that there were many difficulties in-

volved. It is quite probable, however,

that even these citizens do not fully

comprehend the tremendous coopera-

tive effort required to bring a project

of this nature to full completion. This

is an attempt to pay tribute to those

w ho have had some part, be it large or

small, in making this project possible.

Historical

The pressing need for a new high-

wa\- arterial between the Los Angeles

downtown area and the San Fernando

Valley to supplement the existing con-

gested city streets was quite generally

recognized even some 30 years ago,

when a diagonal route roughly par-

alleling the present route of the Hol-

hwood Freeway was included as a

unit of the Major Traffic Street Plan

of the City of Los Angeles. This pro-

gram was submitted to, and approved

bv, the voters, at the general election

in 1924.

One of the first published reports

that served to focus attention on the

great need for freeways in the Los

Angeles area was the "Traffic Survey,

Los Angeles Metropolitan Area," re-

leased by the Engineering Department

of the Southern California Automo-

bile Club dated April 16, 1937. The

concept of freeways as we know

them today was generally described

in this report, although the freeway

type of highway arterials as proposed

were called "motorways."

Later under date of December 7,

1939, a more comprehensive report

was made to Mayor Fletcher Bowron

and the City Council of Los Angeles

by the City of Los Angeles Transpor-

tation Engineering Board.

Report on Transit Program

In this report entitled, "A Transit

Program for the Los Angeles Metro-

politan Area," a new highway arterial

between the San Fernando Valley and

the Los Angeles downtown area was

mapped and referred to as the "Holly-

wood Parkway." Another proposed

new highway arterial in this report

was described as the "Santa Monica

Parkway." The "Hollywood Free-

way," as we know it today, follows

in a general way the routing proposed

and Public Works



iHHP
Loolcing southeasterly along Hollywood Freeway from Wilton Avenue Bridge showing Hollywood Boulevard Overcrossing

in rilis report for tlie "Hollswood
Park\\a\" from X'incland Avenue ro

Vermont Avenue, and for the "Santa

Monica Parl^way" from \^ermont

Avenue to the Los Angeles Civic Cen-
ter. It is to be noted that in this re-

port credit is gi\'cn to the cooperating

agencies as follows: Los Angeles Traf-

fic Association, Central Business Dis-

trict Association, Los Angeles Count\'

Regional Planning Commission, and

the Auto Club of Southern California.

Another important publication

which emphasized the importance of

earl\' completion of the Mollvwood
Frccwa\', was the report b\' the Los
Angeles Metropolitan Parkway Engi-

neering Committee dated March 30,

1946, entitled, "Intcr-regional, Re-
gional, iMetropolitan Parkways." This

report gave \alual)lc information to

Senator Randolph Collier's Jo!7it Fact-

finding Committee on Higl.ni'nyn,

Streets and Bridges of the California

Legislature. This report listed as co-

operating agencies the following:

Count)- of Los .Angeles, Cities of Los
Angeles County, Automobile Club of

View of tour-level grade separation structure taken
at night. On the lower level the light streaks on
the right are approaching headlights and the

Mnfer light streaks on fhe left are receding tail

lighli.

8

Southern California, Los Angeles

Traffic Association, California S^ate

Chamber of Commerce, Los Angeles

Chamber of Commerce, Central Busi-

ness District Association, and the

Downtown Business Men's .Associa-

tion.

The recommendations in tiiis report

and the facts and statistics printed

therein were of great value to the

California Legislature in its delibera-

tions prior to the adoption of the

Collier-Burns Highway Act of 1947,

the passage of w hicli grcarl\- inci-cascd

stare highw a\ funds available for free-

wa\- construction. Without the addi-

tional funds pro\idcd h\' this act, the

Hollywood Freew a\ would not stand

completed todaw

Freeway Becomes State Responsibility

The Collier-Burns .Act discontinued

as such the one-fourth cent of gas tax

previously allocated to state highwav

routes through cities. In the over-all

additional financing w hich it pro-

vided, it passed the coniplete rcspon-

sibilit>' to the State of California for

construcrinsi and mainrainine: all state

California Highways
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ligliu a>s through all cities w ithiii the

State.

Collier-Burns Money

When money first became availahlc

under the Colh'er-Burns Highwav Act
of 1947, due to the free\\a\- agree-
ments in effect between Los Angeles
City and the State, Charles H. Purceil,

then Director of Public Works, ex-
pressed the desire not only for the
carl> completion of the Holl_\\\ood
Freeway, but also the completion at

the same time of the portion of the
Harbor P'recway extending from the
four-level interchange structure to
Olympic Boulevard. He felt that this

portion of the Harbor Freeway should
be completed at the same time, or if

possible, at an even earlier date, be-
cause this unit was of vital importance
in the distribution of Hollywood
Freeway traffic to and from the Los
Angeles downto\\n area. The Holly-
wood Freeway and this portion of the
Harbor Freeway would also have, by
means of the four-level interchange
s\stem, direct connections with the
Arroyo Seco Freeway, the Santa Ana
Freeway and the Ramona Freeway.

Mr. Purceil requested that a de-
tained program of construction for
the Hollywood Free\\ay and the unit
^f the Harbor Freewa_\' from the
^our-jevel structure to 01.\mpic Bou-
evard be prepared, assuming that
idequate funds would be available
or construction just as soon as plans
:ould he completed and rights of wa>-
ibtained. A similar program ^\•as re-
luested, taking into account the avail-
bilit\- of financing as finally provided
>y the Collier-Burns High^^ay Act of
947. It is interesting to note that these
«o studies revealed the important
let that had there been unlimited
nancing. only one \ear's time could
ave been saved in getting this part
f the freeway system completed and
1 use by public traffic.

Tribute to Cortelyou

From the start of the planning for
le Holl\-wood Freewa>-, the main
sponsibility for securing agreement

all the interested people and get-
ig the work underway fell on Mr.
)encer V. Cortelyou, retired Assist-
it State Highway Engineer who was

in charge of District \'II from its

inception in 1912 to his retirement in

1949. .Mr. Cortclvou well merited the
title of "Father of the Holl\\vood
Freeway" graciously bestowed on
him by civic groups.

In 1947 when Paul O. Harding was
first transferred to this area as a dis-
trict engineer, one of his first under-
takings of an administrative nature
was the negotiation of a three-wa\-

cooperative agreement between the
City of Los Angeles, Count\- of Los
Angeles and the State, for the grad-
ing of the Civic Center area between
Main Street on the east. Grand Ave-
nue on the west. Sunset Boulevard on
the north, and Temple Street on the
south. This was followed by a four-
way agreement with the Pacific Elec-
tric Railway Company added as the
fourth party to cover the abandon-
ment of the old railway tunnel be-
tween Temple Street and Sunset Bou-
levard and changes in operation of the
Pacific Electric.

Cooperative Agreements

These cooperative agreements called
for grading of a portion of the old
Ft. Moore Hill, the removal of the
Broadway Tunnel, removal of the
Pacific Electric Railway Tunnel, and
provided for the necessary excavation
to carry the Hollywood Freeway
through the Civic Center. This was
the contract that required the hauling
of one million yards of excess exca-
vation over city streets to the Bishops
Canyon disposal area that had been
previously purchased by the State so
that it would be available when needed
for disposal of excess excavation from
freeway construction. The costs were
shared about one-third each by the
State of California, the City of Los
Angeles and the County of Los An-
geles, in proportion to the benefits re-

ceived. The State obtained the cleared

area for the Holl\-wood Freewa>-, the

cit\- secured new and improved loca-

tions for city streets and the county
got sites for future buildings and
parking areas.

In 1949, Harding was appointed the

Assistant State Highwa\- Engineer in

full charge of District \"II and from
that time on he and his staff had the

nd Public Works

rcsponsibilit\' for advancing the Hol-
lywood Freeway to completion.

Location and Design

Tiic Bureau of F.ngineering of the
City of Los Angeles during the earl\-

years of World War II cooperated
with the State Division of Highwa\s
in establishing the general routing for
the Hollywood Freeway. Aerial mo-
saic photographs of the entire route
were studied extensively in order to
establish the center line of the Holly-
wood Freeway so that it would be as

direct as possible and yet clear expen-
sive structures that would have
greatly increased the cost of right-of-
way acquisition. As a result of these
joint studies between engineering
staffs of the city and the State, the
late C. H. Purceil, then State High-
way Engineer and later State Direc-
tor of Public \Vorks, presented a por-
tion of the Hollywood Freeway route
for consideration of the California
Highway Commission. Later, the re-
mainder of this freeway was presented
to the commission for consideration,
and on the dates January 27, 1941;
May 25, 1943; January 20, 1944, and
October 18, 1945, the Highway Com-
mission adopted various sections of
the Hollywood Freeway as portions
of State Highway Route 2 in the City
of Los Angeles. These actions b_\' the
Highway Commission made it pos-
sible for the State Division of High-
ways to go forward with detailed
engineering plans to proceed with
right-of-way acquisition and to adver-
tise and award construction contracts.

Freeway Agreement

Following freeway route adoptions
by the Highw^ay Commission, state

law requires that before actual con-
struction is started the State shall

enter into a freeway agreement with
the cit\' in which the freewa\' is

located. Tliis freewa\- agreement sets

forth that the State and the city
are in accord as to the proposed
changes in the existing city street pat-

tern because of the freeway. In the

case of the Hollywood Freeway, the

first freeway agreement was executed

two days before Pearl Harbor on De-
cember 5, 1941, following its ap-

proval bv the Los Angeles City Coun-



Looking westerly along Hollywood Freeway with Civic Center in foreground, San Fernando Valley in background. Arroyo Seco Freeway extends to the right

from the four-level structure and the Harbor Freeway extends to the left.
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:il. The council li:is always been very

.oopciativc in c.\pcditiousl\- iiandiing

ill matters ct)nccrning the construc-

tion of freeways by the State within

tlic cit\-. Its frceway-mindedncss is

show n b\- the fact that it adopted an

official freeway plan for the City of

Los Angeles in 1946 which included

the Hollywood Freeway in its en-

tirct\- as well as other state highway

frecwa> routes.

The State, County and Federal Af-

fairs Committee of the City Council

is the official liaison unit of the city

council with all other public agen-

cies involved with which the city

deals. This committee was most help-

ful in all of the negotiation phases

and in many design and construction

problems attendant on a project of

this magnitude.

First Units

Because of the limited availability

of engineering personnel during

World War II it was agreed that de-

sign responsibility for certain portions

of the Hollywood Freeway would be

undertaken by the Los Angeles City

Engineer's staff. Under the direction

of Aldrich, the City Engineer's Office

prepared complete contract drawings

for later state construction, for the

unit of Hollywood Freeway between

Barham Boulevard and \^ineland Ave-

nue and another unit through the

Civic Center from Grand Avenue to

Los Angeles Street including the

Grand Avenue, Broadway, Spring

Street, Alain Street and Los Angeles

Street bridge separations.

It should be noted here that dur-

ing the years 1937 to 1940 the City

of Los Angeles prepared plans and

carried out the construction contract

to build the first unit of the Holly-

wood Freeway through Cahuenga
Pass from Highland Avenue to Bar-

ham Boulevard. This construction

was jointly financed, with the city

providing a major portion of the

funds M'ith contributions by the State

and the Federal Public Works Admin-
istration. This one-mile section was
completed and opened to traffic dur-

ing December, 1940. The design of

all other units of the Hollywood Free-

way was the responsibility of the Dis-

trict VII, Division of Highways, with

the City Engineer's Office handling

the design details of cit>- street re-

arrangement, and appurtenant cit>' fa-

cilities.

First Design Problem

Perhaps it is in order to say that

the planning of the crossing for the

Hollywood Freeway with the Arroyo

Seco Free\\ay to the north and the

Harbor Freeway to the south pre-

sented the first most serious design

problem. Many possible solutions

were investigated including various

tvpes of clover-leaf and three-level

designs which all were found to

require larger areas for rights of

way and involved very considerable

amounts of additional travel distance

for vehicles making interchange be-

rsveen the freeways. The late W. H.

Irish, then District VII Location En-

gineer, is credited with suggesting the

four-level structure and interchange

roadway system that was finally de-

veloped and built. The structural de-

tails for the four-level interchange

structure were worked out in the Sac-

ramento Office of the Division of

Highways Bridge Department. This

was true with all of the bridge struc-

tures except those previously men-

tioned as having been designed by the

Bureau of Engineering, City of Los

Angeles.

Echo Park Area

Another major project of location

and design was through the Echo

Park playground area. Solution of the

problems presented at this location re-

quired that the State reconstruct a

baseball diamond, tennis courts and

other playground facilities that were

interfered with by the freeway and

the construction of a pedestrian sub-

way to connect the main portion of

Echo Park playground with the area

that had been severed. The next prob-

lem of interest was the Edgeware

Road Fire Department fronting on

Temple Street. This situation was met

by moving the fire station several hun-

dred feet northerly, turning through

an angle of 90 degrees so that it now
fronts on Edgeware Road. The design

at Sunset Boulevard was influenced by

the proximity of the freeway to the

then newly constructed KTTV tele-

vision station.

The design finally adopted for the

Holl\wood Freeway at the crossing

w ith \'ermont Avenue was influenced

bv the contemplated future construc-

tion of the Santa Monica Freewa>- and

also the possibility of rail rapid transit

facilities being installed on the future

Santa Monica Freeway. This rccjuired

the lengthening of the Vermont Ave-

nue Bridge and other bridges in the

vicinity. The added cost providing

for future rail rapid transit facilities

was financed by the City of Los An-

geles from city funds. Similarly

financed from city funds were the bus

transfer facilities at Alvarado Street

and Vermont Avenue and Western

Avenue.

Design Complicated

From Hollywood Boulevard to Ca-

huenga Boulevard the design was

complicated by the necessity for

avoiding interference with the First

Presbyterian Church of Hollywood

on the one hand and the Towers

Apartment Hotel on the other. In this

same area it was necessary to cross

Franklin Avenue, a major city street,

decidedly substandard in width and

having grades in excess of 15 percent.

Design studies indicated that it was

practicable to reconstruct Franklin

Avenue to modern standards and at

the same time secure a more economi-

cal freeway design. As a result of these

studies a cooperative agreement for

the improvement of Franklin Avenue

as part of the freeway construction

was entered into between the City of

Los Angeles and the State of Cali-

fornia.

Greatest Center Line Cut

It was interesting to note that in

passing through the Whitley Heights

area between Cahuenga Boulevard and

Highland Avenue the greatest center

line cut on this project of 60 feet

was made. Whitley Heights is one of

the fine old residential sections of

Hollywood, and many beautiful

homes had to be taken by the free-

way. Among these was the "Falcon's

Lair" formerly owned and occupied

by the late Rudolph Valentino, one-

time silent movie star.

Just westerly of Whitley Heights

lies the Hollywood Bowl where dur-

ing summer months "Symphony Un-

and Public Works 11



UPPER—Looking northwesterly along Hollywood Freeway from beneath Hollywood Boulevard Bridge showing Wilton Avenue Overcrossing in center. CENTER—
Looking southeasterly along Hollywood Freeway from beneath Hollywood Boulevard Bridge showing Hollywood Boulevard onramp overcrossing for in-bound

traffic. LOWER—Looking northwesterly along Hollywood Freeway from beneath Hollywood Boulevard off-ramp overcrossing bridge.
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der tlie Stars" programs arc given

evcrv \"ear. 1 lie ctfcct of traffic noises

that might develop because of the

frce\\a\ being so close was a matter

of grave concern not only to the Hol-

lywood Bowl Association and its pa-

trons hut also to the officials of the

Cit>' of I.OS Angeles and the State

Division of Highways. An acoustic

stud\' of the relation of the frccw av

to the HolKwood How 1 w as made b\'

Dr. N'crne Knudsen, Professor of

Phvsics and Dean of Graduate Divi-

sion of the Uni\crsit\' of California

at Los Angeles. Dr. Knudsen, in his

report, made certain definite recom-

mendations as to how construction

should he carried out on the freewav',

and the extent to which landscaping

and planting would be needed to re-

duce possibilit\" of traffic noises reach-

ing the bowl. His recommendations

have been followed.

The Hollywood Freeway is now carry-

ing a full load of traffic, and during the

current summer season of bowl concerts

no complaints have arisen as to adverse

effect of the freeway traffic on the bowl

concerts even though the final planting

program has not yet been carried out.

This work is now in progress.

In the design of an extensive free-

way project such as the Hollywood
Freewav, extending over a period of

more than a decade, at one time or an-

other a large number of persons on
the engineering staffs of the State Di-

vision of Highways and the City of

Los Angeles, cooperating together,

have been actively engaged on this

project.

Right of Way

The first right-of-wa\' acquisition

by the State Division of Highways on
the Hollywood Freewav dates back
to 1942, and since that time an enor-

mous program of negotiations for

property has been carried out by the

District VII right-of-way staff.

One of the early right-of-way ac-

quisition problems involved the secur-

ing of property for the freeway
through the Los Angeles Civic Cen-
ter, the grounds of the Los Angeles
City Board of Education, and the Fort
Moore Hill area. This right of way
was acquired during the war years

when there was a critical housing
shortage in the Los Angeles metro-
politan area. Because of critical hous-

ing conditions people could not be

evicted from their homes, and the

right-of-way area cleared of buildings

until new quarters were found for

them.

The Hollywood l-rceway through

the Fort Moore Hill area involved the

acquisition of manv large and small

apartment buildings occupied bv peo-

ple in the low income brackets. The
clearing of these improvements out of

the right-of-way area so that construc-

tion could proceed presented man\-

problems in the securing of other ac-

commodations for the hundreds of

people that were affected. The state

right-of-way agents were of material

assistance in helping these people se-

cure other accommodations within

their means, so that evictions by legal

processes were avoided.

An important phase of the work of

the Right of Way Department is that

of handling renting of buildings that

are tenant-occupied between the time

the property is acquired by the State

for right-of-way purposes and the

moving or demolition of buildings in

advance of construction operations.

Many Buildings Moved

All types of property were acquired

for this freeway such as single family

residences, large multiple-unit apart-

ment buildings, commercial buildings,

and church and school properties. In

the right-of-way acquisition activities

on the Hollywood Freeway it was
necessary to demolish 90 buildings

and to move 1,728 buildings.

Before the district right-of-way

agents start negotiations with prop-

erty owners for areas that are needed

for rights of way for freev\'ays or

other tvpes of state highways the fair

market value of each parcel is deter-

mined. The appraisal of property is

conducted in a detailed, comprehen-
sive manner not only ascertaining all

of the salient features of each par-

ticular piece of property but also

making an extensive search of the rec-

ords to determine the sale price of

comparable or similar properties in that

particular neighborhood. It is in this

painstaking and careful manner, with

the review and approval of the Sac-

ramento headquarters office, that the

fair market value of each parcel is

determined.

Legal Procedure

If the right-of-wav agents after

opening negotiations with property

ow ners are unable to reach a satisfac-

tory settlement with them, it is then

necessary for the State to resort to

condemnation proceedings. Were it

not for the right of eminent domain

now exercised bv governmental au-

thoritv, public improvements would
bog down and many times be impos-

sible to carry out. The right of emi-

nent domain is an important right of

the people and its exercise is very nec-

essary in order that state highway
projects and freeway projects go for-

ward, otherwise one recalcitrant prop-

erty owner could hold up a project

indefinitely. When a condemnation

suit is instituted, the issue is not to

determine if the property shall be

taken but only to determine how
much shall the State pay for it. The
necessity for the legal taking of pri-

vate property by condemnation is cer-

tified to by the State Highway Com-
mission in the passing of resolutions

to that effect. In the case of the Hol-

lywood Freeway, condemnation pro-

ceedings for necessary rights of way
were first started in 1942 and con-

tinued through the years that fol-

lowed.

Final Phase of Legal Work

The ribbon-cutting ceremony at the

Pilgrimage Bridge April 15, 1954, riot

only signified the completion of the

last link of the Hollvwood Freeway
but also was coincident with the final

phase of all legal proceedings which
had spanned a decade.

In 1942 when the acquisition of the

necessary rights of way for this proj-

ect commenced, the State Highway
Law Department in Southern Califor-

nia was in truth and fact a one-man
organization. During the succeeding

years, with cessation of hostilities of

World War II and with the passage

of the Collier-Burns freeway pro-

gram, added impetus was given to

right-of-way acquisition for the net-

work of our metropolitan freeways,

including the Holhwood project.

Since the Hollvwood Freeway was
instituted, a total of 1,595 parcels Avere

acquired representing a total outlav

of $24,918,186.46. O^f the total par-
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looting southeasterly along Franklin Avenue in Hollywood showing Franklin Avenue-Argyle Avenue Undercrossing

eels acquired, 74 were involved in liti-

gation either by way of stipulated

judgrments or contested trials, repre-

senting total awards of §1,215,263.92.

Thus it nia\' he seen that, aside from

numerous legal probleins involved, the

total litigation represented approxi-

mately 5 percent of the number of

parcels acquired and approxiniatelx' 5

percent of the total cost of the right

of way.

utilities

The public utility reconstruction

problems along the Hollywood Free-

wa\' were unique in that the adopted

route intercepted some of the heaviest

and most expensive utility installations

that can be found in any city in the

C()unrr\-. The State has had excellent

cooperation from the Pacific Tele-

phone and Telegraph Compan\-, the

Sf)uthern California Gas Co., the Pa-

cific I'.lcctric Railwa\- Company, the

Los Angeles Transit Lines, Los Ange-

les City Department of Water and

Power, and other public utility com-

panies. In District \'II the handling

of arrangements for moving and re-

constructing utilities sucii as pipelines.

power lines and telephone lines is the

responsibility of a subdivision of the

Right of Way Department called the

Right of Way Clearance Section.

When World War II came to a

close, permitting construction to get

under way, it was decided the areas

along the Hollywood Freewa_\' w here

bridges could be built should be

cleared as speedily as possible. There-
fore in April, 1945, the first formal

notices were sent to the various utili-

ties requesting that reconstruction be

carried out in accordance with the

state plans where bridges were
planned separating the freewa\- from
cit\- streets.

Relocation Work

Prior to the Collier-Burns Act be-

coming law on Januar\- 1, 1948, prac-

tically 100 percent of all relocation

work by public utilities on the Holly-
wood Freewa\' was at the utilit\ 's ex-

pense. After January 1, 1948, all pub-
licly owned utilities in the freewa\-

area prior to route adoption and free-

wa\- declaration were relocated at the

State's expense. Corresponding!)-, pri-

vately owned public utilities without

contractual obligation to relocate at

their own expense were reimbursed

b\' the State for the full cost of relo-

cation.

There were public utility installa-

tions of considerable magnitude on

many of the important streets crossed

by the freewa\'. On \'ermont Axcnuc
where the plans called for a bridge

some 600 feet in length over the Hol-
l\'wood Freewav, there were water,

power, telephone, gas and a number
of incidental facilities to be tempo-
raril\- detoured about the proposed

structure before construction started.

After the bridge reached a certain

stage of construction, the\- were in-

stalled permanentl\- in the bridge

deck. Of these facilities, the most im-

portant and costly were those of the

Pacific Telephone and Telegraph
Company, amounting to 15 lead-cov-

ered cables with corresponding ducts

to hold them. Aiuong these were a

number of cables over four inches in

diameter containing 1,200 pairs of

wires.

1 he work of temporaril\- relocating

during construction was begun about

a year and a half prior to the start of
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the actual bridge work. The water

and power relocations were much a

routine operation. The telephone

project, however, was unique. The
move from the existing location in

\'ermont ,\venue to a position clear

of construction was accomplished b\-

splicing in an additional 100-foot

length in each of the cables. Then,

after breaking away the existing tile

duct from around the cables, they

were moved by hand, using a crew of

about 20 workmen, from the locations

in the street to temporar>' locations

be\ ond construction. Each cable was

thus individuall_\- moved by hand a

distance of about 50 feet laterally

throughout the entire length of the

bridge excavation.

These various telephone installa-

tions included both exchange and toll

cables, the toll lines being to points

north and east and carrying, among
other things, radio and television pro-

grams. The splicing operation, both

for the temporar\' move and for the

permanent relocation, took about

four months to perform, working

around the clock. iMany of these same

cables, including all of the toll cables.

UPPER—tooting soufheasterly a/ong Ho//ywood Freeway from Sunsef Boulevard overcrossi'ng bridge. In

center is shown Ihe Van Ness Avenue Overcrossing. LOWER—Hollywood Freeway looking southeasterly

from Hollywood Boulevard Overcrossing showing Hollywood Boulevard off-romp overcrossing left and

Hollywood Boulevard on-romp on right.
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w ere encountered a second time at the

Santa Monica Overcrossing bridge and

again in the construction through Ca-

huenga Pass.

The approximate cost to the State

at Vermont Avenue for utility reloca-

tion was $185,000. The total cost of

relocating all public utilities on the

Hollywood Freeway was |1,90.';,000.

Of this amount the State contributed

$1,184,000 and the utilities bore the

remainder of the cost, amounting to

5721,000.

Construction Program

Man\ changes have taken place in

Cahucnga Pass and in the valleys at

both ends during the 44 years since

the old \'entura Boulevard througii

the pass was first paved. The original

pavement constructed b)' Los Angeles

County in 1910 was oil macadam built

to a steep gradient and on the sharpl\-

cur\ing alignment prevailing at that

time. With the development of the

San Fernando \'alley and the phenom-
enal growth of Holl\\vood this orig-

inal pa\ement which had been the

source of much pride in 1910 became

inadequate to carry the rapidl\' in-

creasing traffic load. This area became

a part of greater Los Angeles and it

was under the engineering department

of the cit\- that the pavement through

the Cahuenga Pass was rebuilt to im-

proved standards about 30 >ears ago.

Then again 14 vears ago the City

of Los Angeles reconstructed the orig-

inal road through the pass between

Highland Avenue and Barham Boule-

vard converting it into what was then

known as the Cahuenga Freeway.

This one-mile section of modern
eight-lane freeway has now become a

part of the Hollywood Freeway for

which the limits of completed con-

struction now extend from \'ineland

Avenue in San Fernando \'alley to

Spring Street in Los Angeles Civic

Center.

First Major Contract

The State Division of Highwa_\s

awarded its first major construction

contract in the development of the

Hollywood Freeway on Aiay 28,

1947. This construction provided for

the extension of this freeway in a

northwesterly direction for 1.8 miles

from Barham Boulevard to V^ineland

Avenue of the eight-lane freewa\' pre-

viousl)' constructed b\' the city under

a city contract. Following this initial

freewa>' construction b\- the State Di-

vision of Highways other contracts

have been awarded, making a total of

58 construction contracts. On these

state contracts the construction engi-

neering and supervision of contrac-

tor's operations have been carried out

by resident engineers and their asso-

ciates.

As will be noted from photographs

accompanying this story, bridge struc-

tures play a very important part on

the Hollywood Freeway. The out- J

standing structure is the four-level

traffic interchange bridge at the junc-

tion of the Hollywood Freewa\' with

the .Arroyo Seco Freeway and Har-

bor Freeway. The preliminary inves-

tigations for this structure were con-

ducted b\- the Southern Section of

the Bridge Department which has

headquarters in Los Angeles.

The other bridge structures on the

Holl\wood Freeway, excepting those

in the Los Angeles Civic Center and

in the Cahuenga Pass area that were

handled b\' the Cit\' of Los .Angeles,

\\ere also designed in the Sacramento

Office of the State Bridge Depart-

ment. The local staff of the State

Bridge Department worked in close

cooperation with the Los Angeles

Cit\" F'ngineer's Office in determin-

ing the design of bridge structures

to fit in with the existing city street

pattern and to .secure coordination of

alignment and grade systems.

Special designs were executed w hen

unusual conditions w ere faced such as

occurred on the Highland Avenue on-

ramp overhead for the HollNwood

Freewa\' near the Holl\ wood Bowl.

Instead of open steel railings this

bridge was provided with solid para-

View looking norlherly along Hollywood Freeway horn Pilgrimage Bridge showing Highland off-romp overcrossing center lell. The cleared space between the

two main freeway roadways is the strip of land 48 feel wide recently acquired from the Pacific Electric Railway after abandonment and frock removal. This addi-

tional area wilt be available for future freeway improvement as needed.
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pet walls lined with acoustical tile in

oilier to reduce traffic noise.

The HolJNwood Freeway was de\ el-

oped during the regime of three gov-

ernors who, botii in and out of office,

were enthusiastic in their hearty sup-

jporr in the furtiicrancc of this freewa\'.

!The I loli\ wood I'rccw ay was initiated

during the term of Governor Culbert

;L. Olsen; was designed and built dur-

ling the atlministration of Governor

I Earl Warren, and finally completed

I

under Go\ ernor Goodwin J. Knight.

I

Great credit is due the nonsalaried

I
members of the California Highway

I Commission for their continuity of

! effort in budgeting funds to provide

I for detailed programing of all phases

of this freew ay development.

The Hollywood Freew a\' is a por-

tion of U. S. Highway 101 and the

Federal Aid System and special ac-

knowledgment is, in order for the co-

operation extended by the U. S. Bu-

reau of Public Roads throughout the

years in all phases of location, plan-

ning, design and construction and for

the assistance provided by federal aid

funds.

During the time that the Holly-

wood Freeway plans were being de-

veloped and financing arranged, valu-

able contributions toward the project

were made by many civic and gov-

ernmental organizations, among which
should be mentioned the Los Angeles

County Regional Planning Commis-
sion, the Los Angeles County Road
Department, the Los Angeles County
Board of Supervisors, the Los Ange-
les City Council, Los Angeles County
Section of League of California Cities,

the Los Angeles .Metropolitan Traffic

Association, the Central Business Dis-

trict Association, the Downtown Busi-

ness iMen's Association, the Los An-
geles Traffic Advisory Board, Los
Angeles Section of National Safet\-

Council, the California State Chamber
of Commerce, the Hollywood Cham-
ber of Commerce, and the Metropoli-

tan Traffic and Transit Committee of

the Los Angeles Chamber of Com-
merce. The Los Angles chamber was

particularly active in the furtherance

of the Hollywood Freewa\- and gen-

eral matters pertaining to the state

highway program.

The Hollywood Freeway has been a

cooperative project of great magnitude.

Many civic-minded groups and individuals

have made the Hollywood Freeway on
actuality. Limitation of space makes it

impossible to mention all of those who
had a part in this accomplishment.

Just released by the Engineering

Department of the Automobile Club
of Southern California is a report en-

titled, ".\n Appraisal of Freeways v.

Surface Streets in the Los Angeles

Metropolitan Area." This report de-

scribes practical test runs made by
this organization on freeways and on
surface streets. F'rom data accumu-
lated on these test runs it has been

determined that the average cost of

automobile operation on the freeways

is 4.021 cents per mile whereas the

average cost on surface streets is

8.215 cents per mile.

Page 16 of the report contains the

following analysis applicable to the

Hollywood Freeway:

North Hollywood to Civic Center Time—

-

Cost Min.
A. Via Freeway

10.0 miles freeway @ 4.0210. __. 40.20 12.38
2.0 miles streets fe' 8.215? 16.40 6.14

Total „ 56.60 18.52

B. Via Surface Streets

13.0 miles @ 8.2150 106.80 39.90
Saving oneway 500 21.4
Saving round tlip $1.00 42.8

No. oneway trips per day -.. 101,000
No. one-way trips pear year 36,865.000
Saving one way 500 21.4
Saving per year.-.- ._... $18,432,500

Considering that the total cost of the

Hollywood Freeway was $55,000,000 then

the computed savings of $18,432,000 per

year would indicate that traffic use will

pay for the total cost of the Hollywood
Freeway in three years time.

In addition to the direct benefits

tiiat can be evaluated as money sav-

ings for motorists using the completed

H()ll\ wood Freew a\, there are many
indirect benefits of great value that

should not be overlooked. The Holly-

wood Freewav has taken very large

percentages of the traffic from exist-

ing overcrowded city streets, and the

motorists now using these existing

city streets are greatl\' benefited on
that account. The freew ays also pro-

vide motorists with safer driving con-

ditions. Accidents, injuries and deaths

are greatly reduced. These items,

while of tremendous value, cannot be

estimated in dollars and cents.

There are other methods by which the

economic worth of a major traffic facility

like the Hollywood Freeway may be eval-

uated. It would appear, however, that

the Automobile Club of Southern Cali-

fornia has taken a direct and practical

approach in making its evaluation of this

freeway and that their conclusions are

fair and conservative. A large capital in-

vestment such as the Hollywood Freeway
that pays itself off within three years and
continues to pay large dividends through-

out the years to come is certainly a proj-

ect in which the people of California,

who are cheerfully paying the costs

through gasoline and other taxes and
fees, can take justifiable pride.

There have been unavoidable de-

la\s in getting the Hollywood Free-

Looking nor/hwes/er/y showing in foreground Ivor Street underpass with Cahuenga Boulevard eastbound
on-romp over it and with the Franklin Avenue off-ramp above. This constitutes a three-level interchange.
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STATE CONSTRUCTION CONTRACTS-HOLLYWOOD FREEWAY

Limits and description Awarded Completed Const, cost Contractors

Benton Way, overcrossing

Diamond St. to Sunset Blvd., drainage

Silver Lake Blvd., undercrossing

Grand .-Xve.. grade separation

Barhani to \'ineland, 6-lane divided highway.

At Harbor Freeway, 4-level structure

Alvarado St., undercrossing

\'irgil. Hoover and Rosemont, grade separations.

Figueroa St., grade separation

Boston St

Vendome St. and Coronado St., undercrossings _

Beaudrj' St. and Bonnie Brae St. grade separations

Barham to Vineland, lighting

X'ermont Ave. and Melrose Ave., grade separations

Santa Monica Blvd. and Normandie Ave., grade separation .

Western Ave., overcrossing

Glendale Blvd. to Echo Park Ave., grade separations-

Heliotrope Dr., undercrossing —
Civic Center, grading, and Broadway, overcrossing

—

\'irgil to Glendale, 8-lane divided highway

Glendale to Grand, 8-lane and 6-!ane divided highway...

Hollycrest Dr. to Vineland, illuminated directional signs.

Edgeware Rd., overcrossing

Normandie Ave. to Ale-^tander Ave., outer highway
Boston St., extension ---

Barham to Vineland, landscaping .

—

Heliotrope-Santa Monica, inbound grade separation.

Hill St., overcrossing

Western to Virgil, 8-lane divided highway
Sunset Blvd., overcrossing

Fountain Ave., overcrossing

Virgil to Grand, lighting and signs.

Hobart to Western, drainage

Wilton PI., overcrossing

\'an Ness, grade separations

Western to Virgil, lighting and signs. _

Beaudn' to Grand, roadside planting.

\'irgil to Beaudry, roadside planting..

Parkman to Grand, roadside planting-

Holly Dr., undercrossing

Grand to Spring, 8-lane freeway and outer highway, overcross-

ing .

Belmont Ave., pedestrian overcrossing

Hollywood Blvd., overcrossing

Hill St., relocation, Sunset-Temple —
Cahucnga Blvd., undercrossing

Cahucnga-Gower, freeway and 5 bridges

Bronson to Gower, 2 bridges and drainage

Lighting and signs at Harbor Freeway t.

Cahucnga-Gower, lighting and signs .1^

Hollywood-Western, 8-lane Freeway _ -

Hollywood-Western, lighting and signs

Franklin Ave. at Vine and Argyle Sts., lighting

Mulholland-Cahuenga and Gower-Hollywood Blvd., 6-lane

freeway and 5 bridges

Mulholland-Cahuenga and Gower-Hollywood Blvd., lighting

and signs

Virginia-Spring, roadside development

Hollywood Blvd.-Santa Monica Blvd., roadside development.
Cahuenga to Gower, Planting

Gower to Hollywood Blvd., planting.

2- 4-46
10-24-46
11-14-46
12-19^6
5-28-47

6-24-47

10-2(W7
1-20-48
2-27-48
4-22-48

4-26^8
5-14-48
6-29-48
9- 2-48
11-16-48

12-15-48
1- 6-49
2-17-19
1-18-49
6- 9-49

6-24-49
10-3 l-i9
3- 1-49
4- 8-49
4-14-49

11-19-48
12-13-49
1-26-50

!;-ll-50
5-25-50

5-25-50
6-20-50
^29-50
6-20-50
11-27-50

12-13-50
12-22-50
1-11-51
5-23-51
1-19-51

1-26-51
9-19-50
2-20-51
4- 2-51
3-30-51

5-31-51
6-21-51
6-28-51
7-27-51
12-28-51

-I

1-16-52
2- 6-52

2- 1-52

3-12-52
6-27-52

8-10-53
2- 3-54

8- 3-54

9-16-17
6- 7-47
4-27-48
2- (r^8
2- 9-49

8-17-49
10- 6-48
2- 3-49
10-19-49
7-19-18

5- 9-49
5-19-49
4-12-49
2-10-50
3-22-50

6-15-50
2- 1-50
4-25-50
1-19-51

2-13-51

2-16-51
11-25-49
12- 5-19
7-11^9
6-10-49

8- 5-49
4-30-51
6-11-51
10-15-51
9-27-51

7-16-51
5-16-51
4- .3-53

7-20-51
12-18-51

9-27-51
9-12-51
12-27-51
6-18-52
1- 3-52

1-24-52
3- 6-51
7-15-52
2-11-52
5- 5-52

7-30-53
12-31-53
7- 9-52
8-14-53
6- 2-53

4-23-53
5-14-53

7-16-54

6-15-54
7-28-53

-S- 4- -54

11-19-54

Est.

2-15-55

Est.

3169,500
197,800

461,000
259,000

1.735,100

1,183.700

362,700

607,300

1,059,500

16,900

351,000

452,200
41,200

999,000

618,700

708.300
497,600

521,600

1,038,300

1,438,000

1,032,700

4,300

125,300

32,400

17,500

28,600

528,100

448,700

1,470,600

333,300

327,400
149,200

136,600

336,000
341,600

62,200

47,200

53,200

40,100

300,100

679,200
35,400

350,000

208.000
300,900

1,864,000

958,700
120,500
40,200

1,460,400

62,200

3,900

2,497,400

159,.300

110,100

77,.300

49,400

20,000

Byerts & Sons, Los Angeles
Chas. T. Brown, San Fernando
Guy F. Atkinson, Long Beach
Oberg Bros., Inglewood
Peter Kiewit Sons Co., Arcadia

Jas. I. Barnes Const. Co., Santa Monica
Guy F. Atkinson Co., Long Beach
Spencer Webb Co.

C. Bongiovanni, Los Angeles

McClain Const. Co., Hawthorne

Chas. MacClosky Co.. San Francisco

J. E. Haddock Ltd., Pasadena
Tri Cities Elec. Serv., Los Angeles

Spencer Webb Co.

J. E. Haddock Ltd., Pasadena

Oberg Bros., Inglewood

J. E. Haddock Ltd., Pasadena
Chas. MacClosky Co., San Francisco

Guv F. Atkinson Co., Long Beach
N. 'M. Ball, Sons, Berkeley

N. M. Ball, Sons, Berkeley
Elect. & Machin. Serv. South Gate

J. E. Haddock Ltd., Pasadena
McClain Const. Co., Hawthorne
Dragline Rentals Co., Wilmington

Henry C. Soto Corp., Los Angeles

Chas. MacClosky Co., San Francisco

Webb & White, Los Angeles

Griffith Company, Los Angeles

Lars Oberg, Los Angeles

Oberg Bros., Inglewood
Newbery Elect. Corp., Los Angeles

J. E. Haddock Ltd., Pasadena
Peterson & Baker, Los Angeles

J. E. Haddock Ltd., Pasadena

Fischback & Moore
Jannoch Nurseries, Altadena

Jannoch Nurseries, Altadena

Jas. E. Boothe, Compton
Peterson & Baker, Los Angeles

Webb & White, Los Angeles

Byerts & Sons, Los Angeles

Fredericksen & Kasler, Sacramento
Webb & White, Los .\ngeles

Oberg Bros., Inglewood

Winston Bros. Co., Monrovia
Peterson & Baker
Ets-Hokin & Galvan, Wilmington
C. D. Draucker Inc., Los Angeles

Webb & White, Los Angeles

Westates Elect. Const., Los Angeles

Ed Seymour, Long Beach

Bongiovanni Const. Co., Los Angeles

Elect. & Machin. Serv. Inc., South Gate
Hcnn- C. Soto Corp., Los Angeles

Jannoch Nurseries, Altadena

Jannoch Nurseries, .Mtadena

Floyd Mathews Co., Pasadena

Total. ?27,527,700
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\\;i\' coiiiplcrcil. However, rlie time

interval between the ribbi)n-cutting

date when tlie ni;iin traffic lanes were

opened to the public and the time of

official completion on August 5, 1954,

does merit explanation. During the

course of this final contract the con-

struction work between Hollywood
B()ulc\ard and Pilgrimage Bridge re-

quired that pui)lic traffic be tiireaded

hither and thitiicr through and around

construction, sometimes in what ap-

peared to be a very confusing man-

ner. Actuall\- there were 18 separate

Stages of detours that were necessary

during the two >ears time that this

complicated construction \\ork ^\•as

in progress. It was not until the main

traffic lanes ^\•erc made available to

the traveling public throughout the

limits of this contract that the con-

tractor was then able to step in and

complete all the work required along

the sides of the main freeway on the

traffic interchange ramps and front-

age roads.

A final word of commendation to

the long-suffering traveling public

which has had to utilize the Holly-

wood Freeway during the construc-

tion period. The cooperation of these

motorists and their patience and for-

bearance under very trxing conditions

represents the final and not the least

important phase of the over-all co-

operative effort required to make the

Hollvwood Freewav a realitv.

AMERICAN ROAD BUILDERS'

DIRECTORY

The new 1954 directory of High-
way Officials and Engineers has been

issued by American Road Builders'

Association. It contains the following

useful information: more than 1,500

names, titles and addresses of adminis-

trative engineers and officials in the

48 state highway departments and the

District of Columbia; administrative

personnel of the Bureau of Public

Roads, including the heads of its divi-

sion offices; engineers and administra-

tive personnel of toll road author-

ities; officers and directors of ARBA,
its seven organized divisions, and its

Washington headquarters staff; a tab-

ulation by states showing highway
funds expended during 1953, as well

as an estimate of expenditures for

UPPER—loo/cJng southerly along Hollywood Free-

way from Pilgrimage Bridge showing Highland

Avenue on-ramp undercrossing in center and

WhUley Heights in background. LOWER—View
looking northwesterly along Hollywood Freeway

from Whitley Heights showing multiplicity of

outer highways and interchange roadways neces-

sary at this location.

HURRY IS DANGEROUS

Hurried driving is a great cause of

accidents. The reason is that a sense

of being in a hurr\' clouds a driver's

judgment and often causes him to take

chances.

Early axle grease was made by the

natives of early day New Mexico, ac-

cording to the National Automobile

Club, b>' mixing tallow with tar ob-

tained from the roasting of green pine

branches.

highway construction and mainte-

nance during 1954; a tabulation of

states having legislative authority to

construct toll roads.

As in previous years, the directory

is available at $1.00 per copy.

LEFT TURNS MORE DANGEROUS

Turning left is one of the most dan-

gerous maneuvers in the whole field

of driving.

Last year's nation-%\ide statistics

show 2,200 persons were killed in ac-

cidents involving an automobile which

was making a left turn. This is more

than were killed as a result of skids.
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Ground Breaking
Governor Launches Two

Major Freeway Projects

G>()\i RNOR (iooDWiN J. KNIGHT em-

phasized the progress being made in

California higliway construction when
lie participated in ground-breaking

ceremonies for tAvo major freeway

projects in the Los Angeles area in

late September.

On Monday, September 20th, the

Governor addressed a gathering mark-

ing tlic start of work on tlic new Sun-

set Boulevard overcrossing of the pro-

posed 73-mile Sepulveda Freewa\'.

The following Wednesday, Septem-

ber 2 2d, lie broke ground in F.l .Monte

for construction of another four miles

of the Ramona Freew-ay between

Rosemcad Boulevard and the San Ga-
briel River.

Groups of civic leaders, busincs.s-

men and residents of nearby commu-
nities attended both ceremonies.

Highways Necessity

Highways are no longer a lu\ur>',

but a necessity to move goods and

people, the Governor told them. To
construct and improve these highways
the State is spending nearly S1,0()(),()00

cverv working day out of gasoline

and other highway user tax funds.

They will be better, safer highways,

lie said. The Governor pointed out

that comparable highw a_\s in the East

are being built as toll roads.

Governor Knight described the

need for and benefits of the projects

which were getting under way, and
the progress on related highway con-

struction and financing. Also, he said,

U. S. Highwa\- 99 between Los An-
geles and Sacramento and U. S. High-
way 101 between Los Angeles and San
Francisco were being converted to

four or more lanes divided through-
out.

Sunset-Sepulveda

The ceremony marking the start of

construction on the Sunset-Sepulveda

separation took place near the inter-

section of the two boulevards. Robert
E. McClure of Santa Monica, member
of the California Higli\\a\- Commis-
sion, was master of ceremonies and
introduced the Governor.

Ralph B. Branson (center), business manager of the InternaHonat Union of Operating Engineers, A.F.L.,

examines Governor Goodwin J. Knight's union membership card before the governor climbed aboard a bull-

dozer for groundbreaking ceremonies for an overhead crossing of Los Angeles' proposed Sepulveda Freeway.

The card was in order. Looking on at right is Jack W. Baker, of Peterson and Baker, the contractors who will

build the structure.

1 he project will consist of four

bridges, with ramps and frontage

roads. The main structure involved is

the one which will carr\ Sunset Hou-

Icxard over both tlic proposed Sepul-

veda Freeway and existing Sepulveda

Boulevard, .•\nother structure will

carry Ovada Place under the Sepul-

veda Freeway. The contract was

aw arded by the Department of Pub-

lic Works September 14th to George

W. Peterson and Jack W. Baker on

tiieir low bid of $722,65".

Governor Knight pointed out that

portions of this project will be of im-

mediate use on completion and will

constitute necessary preliminary work
for a project to provide as soon as

possible a useable portion of the

Sepulveda Freeway from Waterford
Street to Casiano Road. .Mthough

funds for tiiis work from Waterford
Street to Casiano Road had not been

budgeted at the time of the ceremony,
the plans are nearly complete and

right-of-way acquisition is well ad-

\anced.
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Robert E. McC/ure, member ol the California Highway Commission, tefl, and Mayor R. C. Miller of El Monte watch as Governor Knight manipulates the controls of a
bulldozer used to break ground for a new section of fbe Romoncr Freeway in Los Angeles County

Importance of Freeway

Early development of the Sepulveda
Freeway is of importance to the west
and south coastal sections of the Los
Angeles metropolitan area as well as

to afford traffic relief on existing high-

ways and streets through the San Fer-
nando \^alley leading into and through
central Los Angeles, the Governor
stated.

He also noted that traffic from the

north on US 99 and from the west
on US 101 which does not desire to

enter the central area of Los Angeles
will he able to use the Sepulveda Free-
way.

More than $6,000,000 has been ex-

pended to date for rights of way on
the Sepulveda Freeway between the
Long Beach Freeway and the San Fer-

nando Reservoir, and additional funds

are available for right-of-way pur-

chase. The entire route, said Knight,

has been adopted by the California

Highway Commission. It extends

from US 99 at the San Fernando Res-

ervoir to a connection with US 101 in

the vicinity of El Tore in Orange
County.

El Monte Ground-breaking

Ground-breaking for the new sec-

tion of the Ramona Freeway was pre-

ceded by a luncheon in El Monte
Civic Auditorium sponsored by the El

Monte Lions Club, at which Gover-
nor Knight also spoke.

On the route of the freeway, at the

site of the old Gay's Lion Farm on
\''alley Boulevard just south of Peck
Road, Governor Knight mounted a

big bulldozer, which made a symboli-

cal cut of earth with its massive blade.

Music was provided by the El Monte
High School Band.

At this gathering, the Governor

said that time would be saved through

the letting of a single contract for ail

phases of construction on the freeway

through El Monte. Even so, he said,

it \\f)uld take more than a year and

a half for completion.

The contract for the El Monte
work was awarded by the Department
of Public AVorks on September 1 3th

to the Peter Kiewit Sons Co., on a

low bid of $5,960,421. It is the largest

single state highway contract ever

awarded to date. Included is all of the

grading, structures and paving to

complete the four-mile, six-lane sec-

tion of the Ramona Freeway from
Rosemead Boulevard to the San Ga-
briel River.

A $3,813,436 contract awarded July
1st to the Griffith Company is in

progress on a 3.3-mile section of six-

lane freeway adjoining the newly
started job on the east, from the San
Gabriel River to West Covina.

Construction is nearing completion

on the sections through the Ontario-

Upland and Pomona-Claremont areas,

and the Highwa\- Commission has al-

located $3,630,000 for construction of

4.2 miles through West Covina from
the west city limits to Citrus Avenue.

Bids on tliis work will be received in

Los Angeles October 21st.
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At Last
New Highway in Alpine

And Mono Counties Opened

By A. L. TSCHANTZ-HAHN, District City and County Projects Engineer

V»o.\iPLETiox of 17'/2 miles of new
highway which connects by a more

direct route the count\' seats of

Bridgeport in Mono County and

Marideeville in Alpine County was

celebrated by the boards of super-

visors of the two counties with a dedi-

cation ceremony at the Mono-Alpine

county line Sunday, September 12tii,

w hen the new road was opened for-

mally to traffic.

Governor Knight was represented

by Director of Public Works Frank

B. Durkee, Chairman of the California

Highway Commission.

Arranged by the boards of super-

visors of the two counties, with Sher-

iff Orrin Brown of Alpine Count\- as

master of ceremonies, the dedication

was in t\\o parts, the first a ribbon-

cutting, the second a barbecue at pine-

shaded Bagley Flat in Markleevillc.

Invited to snip a blue and gold rib-

bon stretched across the highwa\- at

the Alpine-Mono County line, Durkee

called upon his wife, Wanda, to do

the cutting, surrounded by state and

county officials and their wives while

some 200 persons watched.

M/^KLEEVIUE
I

y"^
FOREST BOUNDARY

The count)" line is at an elevation

of 7,910 feet, slightly lower than the

nearby summit of the highwa\' on the

shoulder of S,9S5-foot Leviathan Peak.

In the brief ceremony. Sheriff

Brown said the highway represented a

gate opened in tiie fence between two

good neighbors, and Hubert B. Burns,

Chairman of the Alpine Count>- Board

of Supervisors, and Gene Crosby,

Chairman of the Mono Board, shook

hands across the ribbon and exchanged

compliments. Durkee praised the two
counties for their efforts and cooper-

atif)n w ith the State toward comple-

tion of the highway.

Preceded by a historical resume of

the highwa)' presented by Grant Mer-

rill of Woodfords, Alpine County,

Durkee brought the greetings of Gov-
ernor Knight to an estimated 600 per-

sons at the barbecue.

The new highway, built over tor-

tuous mountain terrain, extends from

US 395, north of Coleville in Mono
Count\-, to the Ebbetts Pass Highway,

south of Markleeville in Alpine

County. Locally known as the Alark-

leevillc-Coleville Highway, it has been

designated a portion of State Sign

Route 89.

New Route Much Shorter

Hitherto, the only feasible route be-

tween Bridgeport and Markleeville

was via Minden, Nevada, 25 miles

longer than the new route. In ad-

dition to providing an all-California

road between the two count)' seats,

the new highway will provide more

direct access from Southern California

to the recreational areas in the vicin-

ity of Markleeville and Lake Tahoe.

It was pointed out by Durkee tiiat

linking of the county seats carries

out a mandate of the Highwa>- Act

of 1909, which established the State

Highway System and provided the

first bond issue for highw a\- construc-

tion.

That act contained a provision to the

effect that county seats must be con-

nected by highway routes. As far as

Markleeville and Bridgeport were

concerned, this connection existed

onlv on paper, since it was obviously

impossible with the limited funds

available to construct a highway in

the sparsely populated, mountainous

area until more pressing state-wide

needs had been met.

TOPAZ LAM'S

7b Anye/s
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Counties Contribute Funds

Alpine Count\-, 1950 population

241, and .Mono Countw population

2,115, acting jointl\', sought to close

the gap !)> use of federal aid sccond-

arv funds in a series of prt))ects, in

which technical assistance was given

b>' the State Division of High\\a\s.

The counties also contributed funds

of their o\\ n.

At an expenditure of approxiniatcl\

$394,000 over a period of five years,

the counties completed surveys and

grading to federal aid secondary

standards over most of the route, and

in 1952 the California Highway Com-

mission adopted it as a state highway

route. This action was followed by

the budgeting of state highway funds

for grading a remaining gap of 3/4

miles and surfacing the entire 17 Yz

miles of highway. A $509,000 con-

tract for this project was let in early

1953, and the work was completed in

July, 1954. In addition to the cost of

construction, a total of |6 1,100 was

Dedication scene. INSET LEFT: Senator Swift Berry,

Ptacenille. INSET RIGHT: Supervisor H. B. Burns,

Alpine County; Supervisor Gene Crosby, Mono

County.

and Public Works

Mrs. War^da Durkee snips ceremonial ribbon. LEFT

TO RIGHT: Assemblyman Francis C. Lindsay, Loomis;

Director of Public Works Frank B. Durkee, Mrs.

Durkee, Mrs. Milton Harris, wife of District Highway

Engineer Harris, Bishop.

expended for preliminary and con-

struction engineering.

Of the approximate total of |965,-

000 expended on this new road, w hich

figure includes preliminary and con-

struction engineering costs, the distri-

bution by agencies and funds is as

follows:

Alpine County

FAS funds $159,100

CHAA funds 60,000

Chapter 20 funds 106,400

County funds 45,600

Subtotal $371,100

Mono County

FAS funds $93,200

Subtotal - $93,200
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State of California

FAS funds $102,400

SH funds 398,300

Subtotal $500,700

Grand Total $965,000

As a start for one of the few com-

pletely new California highways built

in recent years, Alpine and Mono
Counties had about SVz miles of dirt

road in r\vo separate locations. One

road extended along Monitor Creek

from Sign Route 4 (Ebbctts Pass

Highwa>') south of Markleeville to

the vicinit_\' of Heenan Lake. On the

opposite end, a Forest Service road

ran its half mile up Slinkard Canyon

from US .^f;.*?.

Rugged Terrain

The 12-milc stretch in between was

virgin countrv, accessible onl\ on

foot or horseback, in high terrain

where a highway would have to skirt

Leviathan Peak, which rises to a

height of S,9K5 feet. .Mthoutjh ai)()ur

^'•10^ '
'"

- _j^i*»- ^-jiu.

UPPER: New highway looking from jus/ west of Alpine county line. LOWER: looting eosf on new rood.

half rlie 15 miles is in .\lpine County,

Mono Count\' in 1947 contracted

w ith a consulting engineer to make a

surve\- of the whole contemplated

route.
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Portold Overhead FAS-County Funds Finance

Plumas Road System

By F. L. O'ROURKE, Road Commissioner

/\s iHOLSANDS of pcoplc all ovcr

the Nation celebrated Labor Day,
1'''''4, the people of Portola in Plumas

County were realizing "the fruits of

their labor" through the formal dedi-

cation of their 20-year dream, namely

the Portola Overhead. At lO.iO a.m.

nil that da\-, the sorely needed over-

pass was opened to the use of the

public.

Those who joined in the ribbon

cutting ceremon\' as speakers were

Assembl\\\ Oman Pauline Davis, Su-

pervisor Clair Donnenwirth, and t\\o

representatives of the Division of

Highways, H. B. LaForge, Engineer

of Federal Secondary Roads from
Sacramento, and J. W. Trask, District

Engineer from Redding. Other count\-

officials present were Supervisors J.

C. Cloman (Chairman of the Board),

E. J. Humphrey and J. F. Flanagan,

and County Engineer Joe Watson.

The City of Portola was repre-

sented b\' .Mayor Ira C. Baldwin and

Councilmen Ray Ross, George Con-
ant and Bernard Guzenske. The mas-

ter of ceremonies, L. C. DeArmond,
introduced the Portola High School

Band, and midst the band playing and
fanfare came the happiest moment of

all when Miss Joan Alorza, this year's

Plumas County Fair Queen, snipped

the ceremonial ribbon, thus officially

opening the project to traffic.

This project was first proposed in

the early twenties when Portola was
an unincorporated tow n. Businessmen

tried to undertake this work under
the Public Works Administration,

but l)efore all were in agreement with

the location of the overpass, the Pub-
lic Works Administration no longer

existed. Again in 1935, this project

was proposed but little progress was
made at that time. In 1945, the county
placed a $25,000 capital outlay in the

budget for this project, and this

amount was increased in 1949 to 150,-

000. It was through the tireless efforts

of County Supervisor Donnenwirth
and the present board of supervisors

that in 1953, with the assistance

of federal aid secondary highway
funds plus state high\\a\' matching
funds and help from \\'estern Pacific

Railroad, the project materialized at

a cost of approximately $325,000.

The Portola Overhead consists of

two steel girder bridges with concrete

slab decks, one of 225 feet in length

spanning the middle fork of the

Feather River, and the other 196 feet

long overpassing the tracks of the

Western Pacific Railroad.

The completed project will expe-

dite the flow of vehicular traffic,

which sometimes numbers 5,000 per

day, and people will no longer be

compelled to use the inadequate

bridge and train crossing which cre-

ated a great human hazard, especially

when ambulances, fire engines and po-

lice cars were halted sometimes for

periods of 1 3 minutes at a time.

Not only was there cause for cele-

bration in this little mountain city be-

cause of the completion of the Portola

Overhead, l)ut siniultaneousl\- the Plu-

mas County Road Department com-
pleted the reconstruction of the Por-

tola-McLear Road, County Road 114.

This scenic count\' road was designed

and constructed to modern standards

for a distance of eight miles. It con-

nects State Highway Route 21 (U. S.

Sign Route 40 Alternate) with State

Highwa_\' Route 83 (State Sign Route

89) and will serve the people of east-

ern Plumas Count\'.

The Plumas County Board of Su-

pervisors, as well as the writer, are

ver\- grateful f(;r the cooperation

shown by the Division of Highways,

the Bureau of Public Roads and the

AV'estern Pacific Railroad.

Photos on following page

Old narrow bridge over the middle fork of the Feather River and grade crossing over Western Pacific tracl(S are replaced by new modern bridge and overhead. This

long-needed improvement at Portola in Plumas County is accomplished under the federal-aid secondary highway program.
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UPPER: First froffic over Por/o/o overheod cons'iili of tofaor Day parade. LOWER: Assemblywoman Pauline Davis lends moral support la ribbon culler Joan Alorza,

queen of Plumas County Fair. Others in pholo are (Leil la Right): Ray Ross, Porfo/o City Councilman; Harold B. toforge. Engineer of Federal Secondary Roads with

the Division of Highways at Sacramento: Ira C. Baldwin, Mayor of Por#o/o; J. W. Irask, Division of Highways District Engineer at Redding; E. J. Humphrey,

J. F. Flanagan and Clair Donnenwirlh, members of Plumas County Board of Supervisors; J. C. Cloman, Chairman of the Board; and F. L. O'Rourke, Plumas County

Road Commissioner.
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Road Contrasts
An Engineer Sees Highways

in Souih American Countries

o>

By GEORGE F. WINSLOW, Associate Highway Engineer

fsv. HAS ONI.V to travel outside the

confines of California to appreciate

tlie splendid highways our State pos-

sesses. This truism again was im-

pressed upon me by my latest trip

bc\ond the borders of our common-

wcalth—this time a visit to South

America.

My wife and I celebrated our

twenty-fifth wedding anniversary by

taking our two children on a trip to

South America—down the West Coast;

up the East Coast. We boarded the

Norwegian freighter M. S. Grenavger

at San Francisco, June 18th and made

stops at Hueneme and San Pedro.

Leaving California, our first stop

was Buenaventura, Colombia. This

verv active seaport is surrounded by

dense jungles. While there we took a

side trip through the jungles and Co-

lombian Andes to the interior City of

Cali. Orchids, banana trees, rubber

plants, waterfalls, and other interest-

ing sights were plentiful along the

way. This narrow r\vo-lane road

winding through the mountains has

some concrete and asphalt paving

near the two cities and the remainder

is waterbound gravel. Even though

they have so much rain, the only poor

subgrade effect that we noticed was

in the concrete section. Our ship's

cargo included a large supply of as-

phalt for this area. Truck traffic is

large for this type of road.

\^'e were quite intrigued with the

way the\- drive in South America.

While they are fast drivers and pass

on blind curves, they have relatively

few accidents. The slightest accident

calls for a social meeting of the

drivers, passengers, and all ^\ho are

blocked by the vehicles \\'hich are left

parked in the middle of the road.

While the horn is an essential part of

their equipment and used frequently,

it is only as a warning and not as a

claim for right of way or a protest

for being blocked. Roadside shrines,

for people who have been killed, are

and Public Works

Escarpment section of divided express highway from Sonfos fo Soo Paulo in Brazil

numerous along the roads with fresh

flowers and burning candles. x\nother

revelation was that when motor vehi-

cles meet at night they turn their lights

to dim or parking lights until they

pass, both in the mountains and in the

cities.

After leaving Buenaventura, our

next stop was Guayaquil, Ecuador.

This port, about 40 miles inland, is

only accessible to large ships during

high tide. Here, as well as elsewhere

in South America, most of the streets

are narrow and restricted to one-^\•ay

traffic. Sidewalk merciiants are nu-

merous and busier than the adjacent

stores.

On to Peru where \\e stopped at

the seaports of Paite, Haucho, Callao,

Cerro Azul, and Pisco. \\'hile Peru is

situated along the west slope of the

Andes Mountains, the Pan-American

Highway has been completed from

the Ecuadorian border to the Chilian

border and laterals are planned to

connect with Brazil and the Amazon
River area.

W'e left the freighter at Tocopilla

in northern Chile and traveled by taxi

over 100 miles through the foothills

of the Andes and the coastal plains to

the airport of Antofagasta. The only

vehicle encountered in the entire dis-

tance was the stage.

Due to the lack of good roads and

the long distance between cities, air-

plane travel is well developed in South

America. Even the school children,

going to and from home during vaca-

tions, travel by plane. As we were fly-

ing from Antofagasta to Santiago on

the Chilean Air Line, the Andes were

so close to the coastline that we
crossed spurs and saddles of the moun-

tains where the wings of the plane

just cleared the ground.

We had planned on crossing the

Andes to Buenos Aires by train as

we had heard interesting stories about

the rail line but, due to shortage of

rime, it was necessary to fly across.

We passed over the famous Statue

"Christ of the Andes" on the Chilean-

Argentina border. During their sum-

mer, an automobile road is open across

the mountains at that location.

Buenos Aires, Argentina's main port

is about 170 miles inland from the

coast and is the point where we

boarded the United States passen-

ger ship Del Slid headed for the

U. S. A. Buenos Aires has many

beautiful parks and what is reported

the widest street in the world below

which is the largest underground

parking for vehicles in the world.

Florida Street, a narro\\- street of re-

nown is Buenos Aires' Mecca for sou-
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venir hunters. During shopping hours,

no vehicles are permitted and the

street is crowded from wall to wall

w'nh pedestrians.

Our next port was Santos, the main

coffee shipping port of Brazil. From
this port to the inland cit>' of Siio

Paulo is a multiple-lane express high-

way which would compare very fa-

vorably with any highway in the

U. S. A. This 35-mile highway,

started in 1940 and completed about

six years later, cost about 12 million

United States dollars. There are three

distinct sections to the construction,

the coastal plain, the abrupt rise of

2,400 feet of granitic escarpment

called the "Serra," and the plateau.

The coastal plain with its boggy areas

required sand drains similar to those

used on various highway projects in

California. The plateau section in-

volved bridging portions of the Rio

CJrande Reservoir. The "Serra" sec-

tion with side slopes up to 60 per-

cent, rains averaging 170 inches a

year, and dense vegetation involved

special engineering. It was found bet-

ter to construct separate two-lane

highways for the ascending and de-

scending grades at different levels but

somew hat parallel. It required about

eight miles of switching back and

forth to climb to the plateau section.

Structures for the highway con-

sist of five curved tunnels, three large

bridges, 20 viaducts and 47 large cul-

verts. Speed limits are set at 47 miles

per hour on the grade and 65 miles

per hour on the leveler sections top

'.=;i

Lone vehicle on TOO miles of rood between Tocopilla and Aniofagasta in Northern Chile

and bottom. Busses are required to

check in at both ends of the highwa\'

and have a minimum time limit of 52

minutes to make the trip. Prior to

constructing the highway, and still

in use, the railroad was the main con-

nection between the cities. The rail-

road cars (passenger and freight) had

to be raised and lowered over the face

of the escarpment by cable.

Sao Paulo is probabl>' the fastest

growing city in the world. Eight \ears

ago it averaged 12,000 building per-

mits a \ear and it now claims an aver-

age of one new building being com-
pleted every 40 minutes. Sao Paulo

district produces more coffee than any

other place in Brazil. Not far from

Sao Paulo is the snake farm at Butan-

tan w'here rattlers and other poisonous

snakes are milked of their poison for

use as serums.

The next port visited in Brazil was
Rio de Janeiro, the pla\ground of

South America. After sightseeing in

various parts of the cit\', including

Jungle road between Buenaventura and Call in Colombia blocked by minor accident

the Botanical Ciardcns, we took a

winding road back to the cit\' through

dense vegetation and places where the

road is cut out of the face of the

cliffs to the top of Corcovado where

is located the Statue of Christ the Re-

deemer. This statue, over 100 feet tall,

is covered over the entire surface with

small pieces of marble imported from

Italy. The statue is illuminated at

night and can be seen far out to sea

as a lighted cross up in the air when
the lights of the city have been

blocked from view.

We left Rio and traveled several

days on the ship to \Villemstad on
the Dutch island of Curacao off the

coast of \'enezuela. This port with

its colorful buildings and pontoon

bridge is considered a free port and

a shopper's paradise. While the\' pro-

duce practically nothing of their own
manufacture, they have merchandise

from nearly every country in the

world.

As all vacations must have an end-

ing we knew ours was nearly over

when we rode into the mouth of the

Mississippi River and up to New Or-

leans. Then by train back to Califor-

nia and home to Sacramento.

GREATEST NUMBER OF INJURIES

A total of 2,140,000 iniurics, the

greatest number in recorded iiistory,

were suffered in traffic accidents in

the United States during the year

1953.

DON'T DANGLE ARM
Don't dangle \()ur arm from the

driver's window, advises the National

Automobile Club. False signals can

cause confusion on our streets and

highwaxs, and confusion can easily

end in collision.
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LEFT TO RIGHT: Councilman John Gibson, Assistant State Highway Engineer Paul O. Harding, Jacic Yount, vice president of Vinnell Constructors, Inc., the contractors;

Assemblyman Vincent Thomas; Stale Highway Commissioner Robert E. McClure; Howard Crandalt, president of the Wilmington Chamber of Commerce; County Surveyor

Burton Chace, E. R. Beck, president of the Harbor City Chamber of Commerce; Dr. E. C. Spires, president of the San Pedro Chamber of Commerce; and Harbor

Manager Bernard Caughlin.

Ground-breaking ceremonies at the southerly terminus of the Harbor Freeway near Battery Street in the Son Pedro area, Los

Angeles County, celebrated the start of construction work by the Vinnell Company. This $3,000,000 construction extending for 2.8

miles from Battery Street to Pacific Coast Highway was awarded by the Director of Public Works to the Vinnell Company on June

30, 1954.

An enthusiastic group of about 200 people gathered for the ceremony. They were undaunted by the fact that the contractor's

huge bulldozers and power shovels were not available for breaking ground in the modern way so No. 2 long-handled shovels

were passed around and the public officials present broke the ground the hard way as was customary some 50 years ago.

BAY BARRIER EXPERTS SEEK ANSWERS IN NORTH

The State Division of Water Re-
sources is using ship locks on Puget
Sound, near Seattle, as a guinea pig to

find out how much salt \\ ater would
get upstream from locks operated at

salt-water barriers across San Fran-

cisco Ba>'. The study is being made as

a pan of the State's half million dollar

investigation of feasibility of building

a salt-water barrier in San Francisco

Bay.

State Engineer A. D. Edmonston an-

nounced that 12 scientists and tech-

nicians from the University of Wash-

ington have been employed by the

division to measure salt-\\ater en-

croachment from ship locks between

Puget Sound and Lake Washington in

Seattle.

Engineers of the State Division of

Water Resources currently engaged

in the study of the practicability of

a barrier or harriers across San Fran-

cisco Bay have determined that salt

water will literally flow uphill

through ship locks betw een bodies of

fresh and salt water. What they don't

. . . Continued on page 43
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AT LAST

Continued from page 24 . . .

First Survey by Kearns

The first survey, made by N. H.

Kearns, Alpine County Road Com-

missioner, produced a line for tiie

highway from the vicinit\- of Hecnan

Lake to the Alpine-Mono count\- line,

a distance of 5 Vz miles. A contract for

grading this section was let in Jul>

,

I949, and pushed through to comple-

tion in September of 1950, with the

construction engineering work being

handled by Alpine County. The con-

tractor on this section was Arthur B.

Siri, Inc.

The ne.xt step was to surve\' the

seven miles from the end of the Forest

Service road in Slinkard Canyon at

the eastern end of the proposed high-

way near US 395 to the Alpine-AIono

count\^ line. This survey w-as con-

ducted partly by the State Division

of Highwa\s under agreement with

Mono County and partl\' by Alpine

County's Road Commissioner Kearns.

As on the Alpine County section, this

work also involved difficulty of ac-

cess, and finally a camp was set up

near the center of the line to save a

daily walking time of four hours.

Mono Portion

The Mono County portion of the

highway was graded in two sections,

one by Westbrook and Pope, approxi-

mately 3'/2 miles in length, westerly

from the end of the Forest Service

road and the other by C. \'. Ken-

worthy, approximately four miles in

length, connecting the Westbrook and

Pope project with the completed

work at the Alpine-Mono count) line

and including the reconstruction of

the one-half-mile Forest Service road.

In Alpine County the easterly 5.5-

mile section was graded in 1950

under the supervision of the State Di-

vision of Highways. In addition to the

contract work. Road Commissioner

Kearns of Alpine Count)- recon-

structed approximately one mile of

the existing road in the vicinity of

Heenan Lake in Alpine County dur-

ing 1950 and 1951, by day labor, with

county forces.
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3n Memoriam
CHARLES L. FLACK

Charles L. Flack, Associate Right

of Way Agent of the State Division

of Highways in District VIII, died on

June 18, 1954, in San Bernardino,

California, after a very brief period

of illness and hospitalization.

Mr. Flack was born in Yazoo,

Miss., on June 21, 1885. He went

to San Bernardino with his father

and mother when he was 12 years

old. "Charlie," as he was affec-

tionately known to all his friends

throughout the State, went to work

with the Atchison, Topeka and

Santa Fe Railway Company in San

Bernardino as a clerk in the Store-

keeping Department, after which he

was a shorthand reporter in the

San Bernardino County Courthouse

for 14 years. He was also in the

real estate business for eight years

preceding his entry into state serv-

ice on January 26, 1931.

Charlie's entire 23V2 years of

service with the State was in the

Right of Way Department, and he

has been recognized by all as dean

of all right-of-way negotiators.

He was a member of the Knights

of Columbus, American Right of

Way Association, a charter member

of the C. S. E. A. and a past presi-

dent of the local chapter. No. 7.

He is survived by his widow.

Rose; two daughters, Lillian and

Rosalind; and his son. Father John

Flack.

This left an uncompleted section of

3'/2 miles, on which the Alpine

Count)- Road Department, under the

direction of N. H. Kearns, made the

preliminary location; the design and

plans w ere completed by the State Di-

\-ision of Mighways. Construction of

tills section w as included in the over-

all grading and paving contract of the

entire llVz miles in Alpine and Mono
Counties just finished by Claude C.

Wood Co.-iMacal Improvement Co.,

Inc. Work on this contract was

started in .Ma\-, 1953. Construction en-

gineering was handled by state forces

under the direction of Resident Engi-

neer Ralpii B. Weaver.

3n Memoriam
WENDELL H. AMMON

Wendell H. Ammon, Associate

Highway Engineer in District VIII,

Division of Highways, passed away
June 25, 1954, following an illness

of several months.

Wendell was born April 11, 1904.

He attended high school in Los An-

geles, California, and later majored

in Civil Engineering at UCLA. He

entered state service in June, 1930,

as a draftsman in Headquarters

OflTice of the Division of Highways,

and four years later, transferred to

District IX as Assistant Highway

Engineer. In May, 1938, he trans-

ferred to District X, where he spent

the greater part of his state service.

In February, 1951, Wendell trans-

ferred to District VIII, where he

served in the position of Assistant

Design Engineer until his death. He

had a well-rounded experience in

highway engineering, having served

in construction, laboratory, mainte-

nance, planning, and design.

Mr. Ammon is survived by his

widow, Dorothy; a son, William D.

Ammon; two daughters, Mrs. Pa-

tricia Walker and Carol Ammon;
his parents; his sister, Mrs. William

P. Ryan; and seven grandchildren.

Wendell was a member of Mor-

ning Star Lodge F. & A. M. and the

Scottish Rite of Stockton. Funeral

services were held June 28th, with

the Rev. Richard M. Mussen of the

First Presbyterian Church officiating,

assisted by San Bernardino Lodge

348, F. & A. M.

Fift)- years ago in August, accord-

ing to the National Automobile Club,

the first citation for speeding was is-

sued in the United States. The driver

was fined $15 for going between 15

and 20 miles an hour and was later

given a five-da\- sentence in the New-

port, Rhode Island, County Jail

i
California cities realize a higher to-

tal revenue from parking meters than

municipalities in any other state. Ac-

cording to the National Automobile

Club, the total fees collected in Cali-

fornia exceed $4,500,000.

California Highways I



ANATOL EREMIN GIVES ADVICE TO HAWAII

An;it()l I-,i"cniin, Associate Bridge

Engineer, Division of Higliways, was
on loan for four nionrlis this year to

the Department of Public Works,
Territory of Hawaii, to assist with

preparation of plans for two single

bore high\\a\' tunnels through the

Nuuanu Pali. Arrangements for this

assignment were made at the request

of Ben E. Nutter, Territorial High-

way Engineer. Ereniin arrived in

Honolulu on .March 24, 1954, and

completed his assignment the end of

July.

Ereniin has been with the Bridge

Department for about 26 years. He is

a native of Russia and received the

equivalent of a B.S. degree in Civil

Engineering from The Institute of

A\'ays of Communications, Petrograd,

Russia, in 1917. In 1924 he received

an M.S. degree in Civil Engineering

from the Universit\- of California.

From 1917 to 1920, Eremin worked
on construction of railroads, bridges

V
^

China; and from 1924 to 192S he

workctl on design ami construction of

the Posey lube, Oakland, California.

Since 1928 he has been with the

Bridge Department, Division of High-
ways.

}

ANATOL EREMIN

and buildings in Russia; from 1920 to

1922 he was resident engineer for

building construction in Shanghai,

WORK APPRECIATED

AIr. George T. .McCov

State High-way Engineer
Sacramento, California

Dear Mr. McCoy: I want to thank
you very sincerely for allowing Mr.
Anatol Eremin, of your Bridge De-
partment, to assist us in the design of

the Nuuanu Pali Tunnel—a federal-

aid highway project. He did a fine

job and we are deeply appreciative.

1 feel particularly grateful to the

California Highway Department and
to Mr. Eremin and yourself for pro-
viding us with that assistance.

Very truly yours,

Ben E. Nutter
Superintendent of Public Works

Territorial Highway Engineer

NEW HIGHWAY PROJECT IN TULARE COUNTY

On August 25th, Director of Public

Works Frank B. Durkee awarded to

Fredericksen & Kasler, Sacramento, a

contract for S8S4,171 for structures

and grading work on the 7 Vi -mile re-

location of State Sign Route 65 (Or-
ange Belt Highway) in the vicinit)- of

Porterville, Tulare County.

Construction on the new route

which will carry through traffic to

the west of Porterville will begin 1 Vi

miles north of Deer Creek. The new
highway will continue due north as

far as Linda \'ista Avenue.

The southerly half of the project.

from the junction with the existing

highway to Poplar Avenue (State

Highway Route 127) will be graded

initially for a modern two-lane high-

way, although sufficient right of w ax-

has been acquired for future construc-

tion of two additional lanes and a

dividing strip.

From Poplar Avenue north to

Linda \'ista Avenue, structures will

be built and grading done for a four-

lane divided highwa\'. The structures

include twin bridges over both the

Tule River and Porter Slough and a

traffic interchange at Olive Street

where the local east-west traffic will

cross under the divided highwa\-. The
project also includes surfacing of

frontage roads.

The State Highway Budget for

1954-55 contains an allocation of

$1,110,000 for the grading and struc-

tures, which will require approxi-

mately a year to complete. A separate

contract w ill be required for the pav-

ing of the highway.

Total cost of the new section, in-

cluding the paving and the rights of

way, is expected to approximate

$2,750,000.
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BAYSHORE FREEWAY BRIDGE IS JUDGED BEST OF ITS KIND

The Ninth and Tenth Street via-

duct on the Bayshore Freeway in San

Francisco has been judged by the

American Institute of Steel Construc-

tion to be the most beautiful Class II

steel bridge opened in 1954.

Each vear the American Institute of

Steel Construction sponsors a compe-

tition for the most beautiful steel

bridge opened to traffic in the United

States or Alaska during the previous

year. Class II is for bridges costing

over 1500,000 and having no span

over 400 feet. In making the award

the institute said referring to tiie Bay-

shore l'rec\\a\- structure:

"This bridge was acclaimed not

onl\- as a winner but as the most

imaginative entry because it is an hon-

est structural solution to a difficult

and complex problem. There is great

harmon>- in the structure even though

both single and double columns are

used in the supports. It exemplifies the

strength, simplicity and integrity

w hicli can be accomplished merely by

the use of steel alone."

The structure was designed b\- the

California Division of Highways

Bridge Department under Assistant

State Highway Engineer F. W. Pan-

horst. Charles L. Harney, San Fran-

cisco, \\ as the contractor and the steel

was furnisiied and erected b\- Bethle-

hem Pacific Coast Steel Corporation.

This itriking photograph shows the beaufiful design

of (he Ninfh one/ Tenth Street Viaduct on the Bay-

shore Freeway in San Francisco

Frank Escobedo

Personnel Officer

Of Public Works
.After 2'/. \ears absence during

which he was Personnel Director for

the City of Phihuielpiiia, Frank J.

I'scobcdo has returned to Sacramento

and on September 1st accepted an ap-

pointment by Director of Public

Works Frank B. Durkee as Depart-

mental Personnel Officer of the De-

partment of Public Works.

Escobedo is a graduate of Univer-

sity of California at Berkeley in Pub-

lic Personnel Administration. He com-

pleted a year of graduate work at

University of California's Bureau of

Public .Administration and had 10

years' personnel experience in Cali-

fornia state service, including live

years as a personnel officer. He had

3'/2 years' personnel experience in the

U. S. .Army, in wiiich his last assign-

ment was battalion personnel officer

and adjutant. For the past 2'/: years

as personnel director for Philadelphia

his basic job was to organize, plan,

and put into operation a civil service

and personnel management program

for the city's 25,000 employees.

YES, WE DO DRIVE

Californians, on the average, drive

about 1,000 more miles per person

every year than the rest of the

Countr\'s citizens. .According to the

California State Automobile .Associa-

tion, the figures are: Californians,

4,.i9rt; United States average, 3,426.

FREEWAY DRIVING

Don't tiiink that because you're

driving on a freeway >ou can relax

your attention. Driving is a full-time

job no matter what kind of road

\ou'rc on.
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H A'ewes r\wd\d Arnold Carver Recognized

for Radio Communication

K,KN()i I) M. CARM.R, Dcpnitiiicntal

Coninuinicarions Supervisor for the

Division ot" Higln\a>s, is the 1954

winner of the Dr. L. I. Hewes Award,
according to an announcement b\- the

Western Association of State High-

way Officials.

Carver, who was nominated by
State Higii\\ay Engineer CJeo. T.

I .McCoy, was presented with the award

at the WASHO meeting at Sun Val-

ley, Idaho, on September 18th, by

James I. Ballard, president and pub-

lisher of Western Constniction maga-
zine.

The award, which is presented

yearly for outstanding contribution to

\\estern highwa>' development, also

carries \\ith it a cash prize of $500.

Carver is the second Californian to

win the award. James T. McWilliam,

Assistant Highway Engineer in the

Division of Highways Planning Sur-

vey, was co-winner \\\xh H. W.
Humphres of the State of Washing-
ton in 1952.

Award Honors Dr. Hewes

The award was established in 1951

to honor the memory and achieve-

ments of Dr. Hewes, the late Western
Regional Chief of the U. S. Bureau
of Public Roads.

Carver's nomination for the Hewes
Award came as a result of the leading

part he has played in developing a

state-wide highway radio communica-
tion system which includes 140 fixed

installations and 650 mobile units. This
system has made radio coverage avail-

able on every mile of the 14,000 miles

of state highway in California which
covers a wide variety of terrain and
climatic condtions.

The system, which is one of the

first to be developed in this Country,
is being copied widely by other or-

ganizations and agencies.

Carver also played an important
part in adapting two-way FM radio
to Maintenance Department opera-
tions in the field.

Photo shows Arnold H. Carver, Commvnications Engineer for the California Department of Highways, standing

on left, receiving the Dr. L /. Hewes award at the Western Association of State Highway Officials convention

from James I. Ballard, President of Western Construction magazine, back to camera. Others in the picture, left

to right, are: Hal Hale, Executive Secretary of the American Association of State Highway Engineers; R. H.

Baldock, Oregon State Highway Engineer; C. O. Erwin, New Mexico State Highway Engineer and president-

elect of WASHO; Carver and Ballard; WASHO President E. V. Miller, Idaho State Highway Engineer; and
W. A. Willey, Secretary-Treasurer of WASHO and Engineer of Economics and Statistics, Arizona Highway

Department. (Idaho Department of Highways Photo).

As an additional service, road con-

ditions which might affect traffic dur-

ing storms or other unsettled condi-

tions can be reported from any part

of the State without delay and infor-

mation concerning tliem passed on to

the traveling public. During the ^\ in-

ter months a daily road condition re-

port compiled by the radio section is

made available to neA\spapers, wire

services, radio and television stations,

transportation companies, automobile

clubs, and other agencies concerned

with giving out information to the

motoring public.

Carver Prime Mover

Carver was assigned to the highway
communications project in 1946 when
the use of radio in connection with

highway activities was first proposed,

and he has been the prime mover in

the design, construction, operation

and maintenance of the system since

that time.

For the past three years he has been

Chairman of WASHO's Committee

on Radio and a member of the Radio

Committee of the national organiza-

tion, the American Association of

State Highway Officials.

Carver was born in Boston, Alassa-

chusetts, and received his engineering

education at Los Angeles City Col-

lege. He came to work for the Divi-

sion of Highwa\s in 1938.

During World War II he served

overseas as a captain in the 51st Engi-

neer Combat Battalion, returning to

state service in 1945.

Carver, who lives at 2580 Romany
Road in Sacramento, is married and

has one son.

THE SAFE SBDE AND SUICIDE

iMany a life would be saved, and

many a motorist would avoid the in-

convenience and expense of a costly

accident, if all who drive cars would
make it an inviolable rule to use the

car door on the side awa>- from

traffic.
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an rerndnao rassdoPc Story of Historic Gateway

To the San Joaquin Valley

'v ALL California's mountain passes,

perhaps none has pla\'ed a more dom-
inant part in the State's development

than has the old, abandoned pass in

the Santa Susana .Mountains, a few

miles north of San Fernando—within

a stone's throw of the heavily traveled

highwa\', US 6.

Once known as the Cuesta X'icjo

(the Old Grade), the historic pass has

been called by various names: San

Fernando Pass, Fremont Pass and the

Old New hall Grade. Its recorded his-

tory began in the year 1769, when
Don Gaspar de Portola and his expe-

dition, making their way up the coast

in search of the Bay of Alonterey,

traversed the great plain that is now
Los Angeles. By way of w hat is now
Sepulveda Canyon, they passed over

the hills into a great thirsty valley

dotted with live oaks, and hemmed in

by bleak mountains. From the friendly

natives Portola learned that the only

pass over the almost formidable bar-

rier was an ancient Indian trail, where
for centuries the bare feet of the

aborigines had clung to holes gouged
out of the rock in order to clamber

over the steep ridge. Getting the over-

laden mules over the almost per-

pendicular rocky slope was a gruel-

ing, dangerous task; but with the help

of the natives it was accomplished.

Twelve \ears later, with the found-

ing of the Pueblo of Los Angeles by
Felipe de Neve, Portola's route be-

came the main highway for north-

bound travel through the Los Angeles

region, and was known as I".l Camino
Viejo (the Old Los Angeles Trail).

The steep pass over which the e.xpedi-

tion had made its way north was re-

ferred to as the Cuesta Viejo (the Old
Grade), on the Camino V^iejo.

Come September, 1797, the great

sprawling valle\- lying at the foot of

the Santa Susana .Mountains became
the site of the seventeenth Franciscan

Station— .Mission San I'crnando Re\' de

Rspana, named for the canonized King
of Castile, Saint Ferdinand III. Found-

By ALICE FISHER SIMPSON

The famous Bea/e Cut on the San Fernando-Fremoni Pass road— still in use as late as 1910
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ing of tlic new mission called for an

extension of El Caniino \'iej(), and by

1800 the route led from San Pedro

to Mission San Fernando, through the

well-nigii formidable pass over San

Fernando .Mountain in the Santa Su-

sana Range, and into the valley of the

Santa Clara River; tiience over the

Tejon Creek Pass, through the San

loaquin \'alle\- to San Antonio (now
Fast Oaidand).

By \\a\- of El Camino Vlejo and

over the treacherous Cuesta Viejo, to

the new Spanish settlements in the

north, rumbled creaking ox-drawn

carreras from the little Pueblo of Los

Angeles. Over the same dangerous

p.iss—the only means of reaching the

Icjon Pass and the lush grazing lands

of the Tulare Valley beyond — va-

queros drove the vast herds of lean,

sharp-horned mission cattle. Bellowing

fiercely as the\' stampeded their way
over the abrupt slope of the steep,

narrow grade, many of the animals

were frequenrh' crowded over the

precipice, into the deep canyon below.

^^'ith the 1840's, California's lan-

guid pastoral era was slowly drawing
to a close. History was on the march!

Over the old Cuesta, in 1842, rode the

excited Californian, Don Francisco

Lopez, carrying from Placerita Can-
\on the first important gold discovery

in California. Some of the nuggets

from those first mines were taken over

the old pass and sent to the United
States Mint at Philadelphia.

AA^ith the accession of Don Pio Pico

as Governor of Alta California, a grim
crisis loomed: The United States and
Mexico v\ere at war! On July 7, 1846,

Commodore John Drake Sloat raised

the Stars and Stripes over the Custom
House at Alonterey. With 1847, Fre-

mont and his California Battalion were
marching on Los Angeles!

As the southern pueblo and the

San Fernando Valley were destined to

become the focal points in the con-
flict \\'ith Mexico, Fremont ap-

proached the Cuesta V'iejo with the

expectation of finding the enemy
there in force. But the Californians

had fallen back before his advance and
the pass was undisputed. That the

Cuesta \"iejo was alread>' known as

the San Fernando Pass is borne out in

Fremont's own description of a visit

to the Mission of San Fernando. "It

is," he stated, "at the foot of a pass

of its own name."

Over the years, the exact location in

the rugged hill country, where the in-

trepid Pathfinder and his divided troops

actually broke their way over the brush-

covered ridge of hills, has always re-

mained more or less a matter of conjec-

ture. His advance on the Mission of San

Fernando, however, and his junction with

Stockton in the San Fernando Valley,

which ultimately led to the signing of the

Treaty of Capitulation at the old Ca-

huenga adobe, is of sufficient historical

significance to have inspired the name-
Fremont Pass. (A marker bearing the

latter name was erected by the San Fer-

nando Ebell Club on May 26, 1916.)

Undoubtedly, the name Fremont

Pass, as well as the name San Fernando

Pass, was applied to the Cuesta Viejo

by the thousands of emigrants who
made up the wagon trains that were

to converge on California following

gold discover)- on the American River

in 184S.

I'rom tiic Pueblo of Los Angeles

north, all pioneer traffic passed over

the main southern emigrant route,

which la\' across the Mojave Desert

and over the Tejon Creek Pass to the

Tulares. On the entire trip tiie greatest

obstacle was the San Fernando or Fre-

mont Pass; for u hilc the existing trail

o\cr the precipitous grade was rather

broad, it was so exceedingly steep that

many a pioneer, contemplating the

perils of the abrupt descent, was
forced to lower his wagons over the

mountain with a windlass or other

contrivance.

By 1854, with the establishment of

Fort Tejon in the Canada de las Uvas
(Grapevine Canyon), about 15 miles

southwest of the Tejon Indian Reser-

vation, Los Angeles began to feel the

urgent need of better communication

with the outside world. Accordingly,

Newhall Tunnel, cut through the Santa Susana Mountain ridge in I9I0, is shown as 1/ appeared in 1940, white

in the process of being transformed info on open cut highway
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in the summer of that year, the super-

visors of the Count\- of Los Angeles

voted to spend §1,000 to open a

wagon road over the mountains be-

tween the San Fernando .Mission and

the San Francisco Rancho. The most

prosperous citizens of the pueblo,

most of whom were carr\ ing on vari-

ous business enterprises from small

adobe stores, were solicited for the

remainder of the funds, and about

S2,900 was subscribed.

A new and shorter canyon on San

Fernando Mountain was selected for

the new road, a little to the southwest

of the original Cuesta \'ie)o, \\ here

the grade was lower. As the job ahead

promised to be a tough one, it called

for a tough foreman; so Gabe Allen—

a rough, seasoned frontiersman and

former Indian fighter from Chihua-

hua, .Mexico, was hired to direct a

road-building gang of 20 men.

In an endeavor to lower the grade,

a rather shallow cut was made in the

solid rock at the top of the mountain,

and a roadway was built down the

steep slopes of the mountainside. Long
before completion of the project

funds were exhausted, and it became
necessar\' for the citiz.ens of Los An-
geles Count)' to contribute the bal-

ance — a responsibility which they

readil\' accepted, since everyone real-

ized that the new road was a boon to

the entire county.

By January of 1855, notwithstand-

ing several washouts during the win-

ter .season, the New San Fernando

Pass Road was finished. The grand

celebration came on July 4th in Los

Angeles. On July 3d, the military

band from Fort Tejon—dragoons re-

splendent in their colorful uniforms-

presented a romantic picture as they

rode up the pass and through the new
cut in the rock at the summit. Al-

though a considerable improvement
over the Cuesta Viejo, it was still a

tough climb and a veritable scramble

for the sweating, panting cavalry

horses.

Teamsters, too, often had a bad time

of it, hauling heavily laden wagons to

the Sebastian Indian Reservation and

Fort Tejon. The greatest stumbling

block \\as an almost perpendicular

ledge of rock about four feet down,
where Phincas Banning's stage went
over the grade and Bishop Kip's

empty \\ agon took a similar plunge.

At another time, Jacob Kuhrt was
forced to use four \okes of cattle and

a windlass to bring liis team over the

pass.

With the year 1857, through the nar-

row cut in the rocky summit, emerged
one of the weirdest caravans ever to

have been seen in California, when Lieu-

tenant Edward Fitzgerald Beole led a

United State Government camel train

from San Antonio, Texas, to Fort Tejon,

California, by order of Jefferson Davis,

Secretary of War. It was a unique experi-

ment on the part of the government to

prove whether or not camels could be

successfully used in transporting freight

and supplies to the West and also in the

construction of a wagon road across the

southwestern desert to the Pacific.

In the long trek westward, crossing

the Rocky Mountains had been diffi-

cult enough for small-hoofed beasts,

geared for the heavy sand of the des-

ert; but never had the clums\-, lum-

bering camels encountered an\-thing

quite as bad as the steep, rocky Pass

of San Fernando. Gazing in profound
wonderment, bewildered Indians stood

spellbound as the huge awkward ani-

mals—their ugly necks outstretched—

cautiously picked their way up the

steep south slope of the pass, straining

every nerve and muscle to scramble

up the perpendicular rocky ledge.

Once through the cut, the panting

beasts paused for a moment, chewing
their cud the while, and gazing dole-

fully at the steep, twisting slope be-

ff)re them, over which they would
virtually have to slide their way
down—heavy packs and all.

By 1860, Los Angeles businessmen

were becoming exasperated by the

endless struggle to move freight and
supplies into the San Joaquin Valley.

Shipping between the two points was
at an all-time high; but between the

market and the consumer stood that

stubborn barrier of the Santa Susana

Mountains—the San Fernando-Fre-
mont Pass, practically useless during

the rainy season, and so jammed with
traffic at other times as to be virtuall\'

impassable for heavy teaming. Long
trains of United States Government
w agons from Fort Tejon were crowd-

ing the steep, narrow grade on their

way over the Santa Susana Mountains

for repairs. Wagon trains from Salt

Lake and Fort .Mojave \\ere also clut-

tering the pass, waiting their turn to

get through the narrow cut at the

summit. In June of 1860, a bonanza

gold strike at the Big Blue .Mine (in

the Sierra Nevada, on the North Fork
of the Kern River) brought still more
travel and confusion, along ^\•ith the

ever-increasing number of livestock

that \\ere being moved over the pass

to the great plains of the southern

Tulare \'alley.

To add to the already complicated

traffic situation, came the startling an-

nouncement that a telegraph line was
to be built through the great empty
stretches of the Tulare \"alley, from
\'^isalia south to Fort Tejon, thence

from the fort over the mountains to

Los Angeles. Plans called for huge
loads of heavy, square redwood poles

to be shipped from Northern Califor-

nia, by boat to San Pedro. From that

port. Major Phineas Banning was en-

gaged to transport the poles to the

various points along the line. Fifty

teams were made read\" for the Her-
culean task and soon long lines of

sweating horses tugged and strained

to haul the heav\' poles through the

high cut in the San Fernando Moun-
tain.

Throughout the \ears man\- changes

had been proposed and some money
had been appropriated for overcom-
ing the serious traffic hazard; but little

had actually been accomplished. With
establishment of the Butterfield Over-
land .Mail service between St. Louis,

Missouri, and San Francisco, Califor-

nia, in 1858, the San Fernando Pass

presented an almost impassable barrier

for loaded passenger stages.

Cognizant of the serious impedi-

ment to overland travel, the County
of Los Angeles, in June of 1858, ap-

propriated mone\' for improving the

pass, both for widening of the road

and deepening of the cut through the

summit. By August, the Butterfield

firm began running stages three times

a week from San Francisco; but there

were still times \\hen frightened pas-

sengers preferred to get out and walk
o\cr the pass rather than risk being

hurled over the grade. Mcanw hile Los
.\ngeles County continued the strug-

gle to alleviate the traffic nuisance,

spcniling considerable money in an

attempt to build a tunnel through San

Fernando Alountain; but like all the
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Uncle Sam's Camel Train— one o^ the strangest caravans ever to travel the San Fernando Pass

Other plans, this one too came to

naught.

Then came the heavy winter of

1861-62, when California was lashed

by some of the worst storms in her

recorded history. Rampaging flood-

waters poured down the steep slopes

of San Fernando Mountain, com-
pletely washing away the road—thus
severing all connections between Los
Angeles and the San Joaquin Valley,

with exception of the old trail over

the precipitous Cuesta Viejo. The
California Legislature promptly inter-

vened, granting a franchise for a toll

road across the pass to three Los An-
geles citizens, one of w^hom was the

former general of the California

forces, Don Andres Pico—now a loyal

American citizen. But once again

nothing was done; and in 1862, the

franchise, which called for cutting the

pass down a distance of 50 feet, was
turned over to Edward Fitzgerald

Beale of camel fame, owner of the

extensive Rancho El Tejon, whom
President Lincoln appointed Surveyor-

General of California and Nevada in

1861. Beale was an e.xperienced hand

in surveying routes, exploring moun-
tain passes and building roads over

their summits. He had previously been

appointed by Secretary of War John
B. Floyd, to supervise the construc-

tion of a military road from Fort De-
fiance, New Mexico, to San Diego,

California, and now mustered all his

engineering skill for an attack on the

stubborn sandstone walls of San Fer-

nando Pass. The former Surveyor-

General and his men accomplished a

most remarkable feat of pioneer engi-

neering. With little more than pick

and shovel and dogged determination,

the narrow defile in the solid rock at

the summit of San Fernando Mountain
had been widened to approximately

15 feet and lengthened to a depth of

from 50 to 60 feet—thus providing the

growing southland with a reasonably

safe, but still steep outlet with the

north.

The new road through Beale's Cut,

coupled with the new discoveries and

developments which were to take

place north of and around the San

Fernando Valley, had a direct and

profound bearing upon the phenom-
enal growth of the sleepy little Pueblo

of Los Angeles. With discovery, in

the late 1860's, of the famous Cerro

Gordo Mines of Inyo County—rich
in silver, lead and zinc, long lines of

10- and 12-horse teams pulled the

heavy freighters back and forth be-

tween the Inyo mines and Los An-
geles, with all traffic passing through

Beale's Cut.

The development of the oil indus-

try, which had its inception in Feb-

ruary of 1865, with oil discovery in

Pico Canyon, was another major fac-

tor responsible for the growth of Los

Angeles, and likewise for the redevel-

. . . Continued on page 64
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On-Job Training
Division of Highways Expands

Courses on State-wide Basis

T,

By A. C. DILDINE, Senior Equipment Engineer

HK ON-JOB TRAIMNi; l'R()(;KA.M of thc

Equipment Department, as described

in the .\la\-June, 1953. issue of Cali-

(oniiii Hif^hii\iys ami Public Works,
has been in effect since August, 1953,

\\ hen the first classes were started for

the mechanics at Headquarters Shop,

Sacramento. The program is present!)-

in full operation, pro\iding training

on a state-wide basis for as many em-
ployees of the Equipment and Main-
tenance Departments as practical. Co-
operative response is being received in

every location covered.

1 he present training course is con-

cerned with lubrication. It is intended

to extend the subjects offered to in-

clude simplified courses in mechanics,

shop methods, equipment operation

and care, and any other subjects

deemed advisable.

Thc need for on-job training re-

sulted from the expanded highway
development program since the end
of World War II. This expansion has

reflected directly on the Equipment
Department in the increase of high-

\\a\' maintenance c(]uipmcnt owned
and administered. The expansion is

graphicall\- indicated in the accom-
panying Statistical Data Chart on a

percentage of increase basis. It is noted

that there has been a 70 percent in-

crease, since 1946, in the number of

units owned, while there is onh' a 55

percent increase in the number of em-
ployees for this same period. In addi-

tion, the equipment has increased in

complexity, as the use of complicated

and highly specialized equipment has

been found advantageous for practical

and economical reasons.

In order to keep pace w ith the in-

creasing needs of prf>per serxicing

and preventive maintenance on this

modern, complex equipment and hop-

ing to decrease the need for repairs,

the I~quipment Departnient cstal)lished

the "On-Job Training Program" to

take the instruction to thc men. A
classroom trailer was designed and

procured which seats 18 emplo)"ees at

one time. The trailer is equipped \\ith

man\- modern audio-visual training

aids w hich include a slide projector,

motion picture projector, a tape re-

cording device, and other aids in the

w ay of charts and graphs and various

illustrations. The trailer classroom has

an air conditioning system, and its

own self-contained power unit. This

enables the holding of classes in all

t\pes of weather and in remote loca-

tions where power usage is critical.

The classroom chairs are comfortable

and conducive to proper attention to

thc discussions.

To date, two courses of instruction

have been prepared. One is a five-unit

course requiring a total of 16 hours

of classroom instruction. The course

3 00

is in lubrication and includes friction

t_\'pe bearings, automotive engine lub-

rication and lubricating grease and

gear lubricants. The second course

also covers lubrication but is con-

densed and requires only eight hours

for presentation to the maintenance

personnel on the assumption that they

are not so concerned with the theories

behind lubrication.

Classes were started in August of 1

1953 and to date, 1,122 employees have 1

attended. Instruction has been given at

Meadquarters Shop in Sacramento and

in Districts V, VII, VIII, IX, XI and

parts of III and VI. The classroom

trailer is now in District I.

state-wide Program

It is the intention to continue this

program on a state-wide basis, bring-

UJ
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iny rhc trailer to eacli district and

cstablisliing the classes in various

maintenance stations and Equipment

Department siiops, \\ here enipio) ee-

gatherings ma\' be casil\' arranged.

\\'e estimate that there arc some 1,800

employees who will benefit by at-

tending tiie courses.

On the basis of the districts already

covered, it is estiiyared that a year will

be required for the classroom trailer

to make a circuit of the State. \\'hen

one circuit is completed, it will be

followed immediateK- b>- another,

with a different subject of mutual in-

terest and adxanrage to all Equipment

and .Maintenance Department em-

ployees. To date, the classroom trailer

has traveled a total of 1,743 miles for

instruction purposes.

Examinations have been given to

those men who have completed the

short course in lubrication. The sub-

ject matter is being absorbed in a very

satisfactor\' manner as the majority of

the men are obtaining grades of 70

percent or better.

Increased Efficiency

It is anticipated that the results of

this on-job training will be reflected

in a reduction of repair costs and in

an increased efficiency and output on

the part of the operating forces

because of better understanding of

equipment capacities and preventive

Interior 'tew c/ossroom trailer. Facing front, Hilton F. Lusk instructing class of mechanics

from Headquariers Shop.

maintenance. The loss in time due to

equipment failures as the result of

defective lubrication should be ma-

terially decreased. The Equipment De-

partment maintains a constant check

on repair costs to each individual unit

by districts. The repair costs for all

Division of Highways' motor vehicles

and construction equipment in the

class receiving outdoor instruction from Lusk, kneeling in foreground

1952-53 Fiscal Year amounted to

$3,123,654.53. The possibilities of mak-

ing a substantial saving as a direct

result of the investment in a trailer

classroom and time required by the

employees to attend classes are well

worth the effort. The Maintenance

Department, which is the principal

user of the equipment, should experi-

ence a monetary benefit in a reduc-

tion of "down time" and an increase

in output of equipment due to a better

knowledge of each unit and its work-

ing requirements.

CALIFORNIA HIGHWAY
CONFERENCE

Proceedings of the 1954 California

Street and Highway Conference are

on sale by the University of California

Press, Berkeley 4, Calif. Price: $2.

The California Conference is pre-

sented annually by the Institute of

Transportation and Traffic Engineer-

ing, of the university. It draws road

men from all levels of government

and the industry.

and Public Works 39



unyan Clearing Dei Norte Freeway

Is Job for Legendary Logger

By B. D. VAN ZANDT, Resident Engineer

M.Ianv times during rlic past six

months the .McCammon-W'undcilicli

C()mpan>- has \\ ished that the iegen-

dar\- Paul Bunyan and his great Blue

Ox, Babe, could be put on the pa\-

roll to help with the monumental task

of clearing 72 acres of right of \\a\

,

much of it through dense virgin and

second-growtii redwood forest. This

king-sized logging job \\ as part of the

contract aw arded in April of this year

for clearing and grading a SVz-mile

portion of US 101 bet\veen US 199

and the Smith River Bridge in Del

Norte County. Also included in the

contract was approximately one-half

mile of construction along US 199 at

the south end of the project and the

construction of two reinforced con-

crete cattlepasses on US 101 nortii of

the Town of Smith River.

Limited Access Freeway

The completion of this contract

early this fall will result in a graded

roadbed on two-lane, limited access

freeway standards of the 5
'/z -mile

portion of US 101. The base and sur-

facing are to be placed next \ear un-

der separate contract. \\'hen com-

pleted, this portion will by-pass a

91'2-mile section of US 101 which is

narrow and winding with undulating

grade and encroaching trees and

stumps, which make hazardous driv-

ing conditions for the traveling pub-

lic. The new alignment consists of

long tangents with two intervening

25,000-foot radius curves and very

light grades.

As can be seen from tlie accom-

panying photographs, the task of

clearing the right of way for this proj-

ect was one of major proportions—

the majority of the alignment passes

through dense redwood forests. Ap-

proximatel\' one mile is through vir-

gin timber, from which the owner

was allowed to remove all merchant-

able trees prior to the start of this

contract. Another three miles tra-

verse a dense forest of second-growth

redwoods with some spruce and fir.

This area was originall\' logged in

the early 1890's, the logs being hauled

awa\' bv bull teams to one of tiie first

LEFT: View of portion of existing US lOI showing type of alignment which wilt be by-passed fay pro/ec* on right
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.LI ( . ,„ r ,,,!!. HM 'rnn, 'o'l.wnQ and c/eonn, u '.-alions. LOWER: View
UPPER: This bhslmg scene has been repeated many Umes in order *o remove the /egio-i o, .(un,,.. w

,

,j ^^. g
, . ^^g.-.r-ns in (he I890's.

showing deoring partially comp/efed through on oreo of dense second-growfh redwood foresf The large stumps resumed from /ogging operations

Approx/mote/y one-half of the new ahgnmenf passes through this fype of forest.

mills in the count>-. The stumps left

by this operation made the clearing

job all the more difficult as they re-

quired considerable effort to remove.

It was also necessary to remove a

and Public Works

heavy blanket of humus throughout

the forested areas. The remainder of

the line passes through areas which

varv from a heav>- growth of alders

to clear pasture land.

The task of cutting the trees and

removing the stumps was big enough,

but getting rid of the resulting moun-

tains of debris was even greater. If

. . . Continued on page 63
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Grand Nationa Freeways Facilitate Travel

To Tenth Annual Exposition

V isnoRs from both near and far

traveling by automobile to the 1954

Grand National Livestock Exposition,

Horse Show and Rodeo at the San

f>ancisco-San Mateo Cow Palace, Oc-

tober 29th to November 7th, will

have a pleasanter, faster and safer ride

than ever before in history.

This is the prediction of Nye Wil-

son, Secretary-Manager of the Cow-

Palace on the basis of a report from

R. P. Duffy, Assistant District Engi-

neer, District IV', Division of High-

ways, comprising the nine Ba\' coun-

ties, on freeway construction during

the past 12 months.

The flow of traffic from the San

Francisco side will be greatly facili-

tated h\- the recent opening of the

Seventh Street ofi"- and on-ramps to

the BaNshore Freeway. These \v'\\\ re-

lieve the congestion formerly appar-

ent at the Ninth and Tenth Street

ramps.

Traffic from the San Mateo penin-

sula will, for the first time this >ear,

enjoy the full benefit of completed

construction work in the vicinity of

the San .Mateo Bridge where all sur-

face turns have been eliminated.

Construction work is now in prog-

ress from the south cit\- limits of San

Mateo to Redwood City but traffic is

being handled on the four-lane exist-

ing facility with little inconvenience.

Castro Valley Freeway

In Alameda County the freeway

by-passing Castro Valley was opened

to traffic in September of this year

and will afford much relief in this

area which is traveled by hundreds of

exhibitors and thousands of spectators

from the fertile San Joatjuin \'alle\'.

Expected to be completed before

next year's show is the extensive con-

.struction work on the Waldo grade

of the Redwood Highwa\', the north

approach to the Golden Gate IJridgc.

Work is being so conducted that the

existing four-lane traveled wa\- is

available to traffic during peak hours,

with onK- limited restrictions.

Rex Atten, famous motion picture, TV and radio star,

with his horse, Koico, who wilt be the headliner of

the arena entertainment thriller at this year's Grand

National

Construction on the Eastshore Free-

wa\- north and south of the San Fran-

cisco-Oakland Ba\- Bridge is also be-

ing so conducted that little incon-

venience is experienced, Mr. Duffy

stated.

Tenth Anniversary

The Grand National will not only

be easier for the visitor to reach this

\ear but it will have one of the great-

est attractions of all time in its arena

show. In observance of its tenth anni-

vcrsar\', the huge exposition is going

western in a big way.

The "Show of National Champion-

ships," will play 14 performances

within the 10 days of October 29rh

to November 7th in the Cow Palace.

Rex Allen, famous motion picture,

TV and radio western star and his

horse. Koko, accompanied h\- the Ari-

zona Wranglers, will headline the

arena show bill.

Another feature with a western

flax'or will be the Boom Town i?allct,

a company of beaufilul dancers who
will put on two numbers, one in mod-

ern cowgirl cosnmie and the other a

can-can straight our of the old time

cow town dance halls.

In addition to being the last big

rodeo of the year for points tow ards

the Rodeo Cowboys' Association

championships, the Grand National

has once more been designated as the

International Rodeo .Association

Championship Finals Show.

Grand National Horse Show

The Grand National Horse Show
has again been selected for the Na-

tional Cutting Horse Association

Championship Finals and the Ameri-

can Horse Shows Association Medal

Class National Finals, Stock Seat for

Juniors. There will also be classes for

western reined stock horses and trail

horses as well as the fine horse classes.

A total of |15.\361 is being offered

in cash premiums, prizes, purses, and

added entr\- fees at this gear's Grand

National. Dixision of premiums, as an-

nounced by Porter Sesnon, President

of the Cow Palace Board of Directors,

is: livestock premiums, SS9.261; horse

show prizes, $31,100; rodeo purses

121,000 to which will be added all

rodeo entry fees, estimated at $14,000.

Highlights in the lixestock division

will be the American Aberdeen-

Angus Breeders' Association National

Show and Sale and the Columbia

Sheep Breeders Association of Amer-

ica National Breeding Sheep Show
ami Sale.

Sponsored by State Agency

1 he arena show alternates events

of world championship rodeo with

classes of a national full division horse

show and famous arena specialty acts,

to provide a thrilling change of

pace, breath-taking action, color and

rh\thm.

Ticket prices for the 8,523 arena

show reserved seats w ill be: $2, $2.50,

$3 and for box seats 13.50. There will

be 2,404 unreserved seats for each per-

formance at $1.25. Parking for 4,000

cars will be available at 50 cents.

Mail orders for choice reserved

seats are now^ being received. Orders

should be addressed to Cow Palace,
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This is an aerial photograph of the famous Son Francisco-San Mafeo Cow Palace

San Francisco 24, California. Reserved

seats are also on sale in San Fran-

cisco at the Cow Palace and at Crane

Box Office, 245 Pow ell Street; in Oak-
land at Sherman Cla\' & Co., Broad-

way and Hobart Street, and outside

the San Francisco Ba\' area at all

Greyhound bus depots and ticket

agents in Northern California.

The Grand Nationals are sponsored

by No. 1-A District Agricultural As-

sociation, a State of California agency,

the members of whose board of di-

rectors devote a large segment of their

valuable time to Cow Palace affairs

without remuneration. The officers

are Porter Sesnon, President; Wilson
Meyer, Urst \'ice President; Roland

Tognazzini, Second Vice President;

Lawrence Draper, Jr., Louis G. Con-
Ion, John Lawler, J. W. MaiUiard, Ul,

and Fred D. Parr.

BAY BARRIER
Continued from page 29 . . .

know is how much salt water will

flow uphill.

The task the scientists from the

L^niversity of Washington are under-

taking is to establish the most com-

plete and detailed information in

existence anywhere in the world on

the subject of salt-water intrusion

through ship locks.

The ship locks at Seattle, which con-

nect the salt water of Puget Sound to

the fresh water of Lake Washington,

are the second largest in the western

hemisphere, being exceeded in size

onlv b\' the Panama Canal locks.

The University of Washington

scientists, headed by Dr. Clifford A.

Barnes, nationailx" known oceanog-

rapher, are measuring the continually

changing salt content and temperature

of the \\ ater in the lock. Normal lock

operation will not be interrupted dur-

ing the measurements so that the

experiments will reflect actual condi-

tions. An additional series of mea-

surements will be obtained from the

six-foot diameter drain used to remove

salt water from the lake. All measure-

ments are being made with special

electronic equipment. The University

of Washington had some equipment

on hand, but not enough to make the

extensive simultaneous measurements

specified by the Division of Water
Resources. Dr. Barnes was able to

borrow some equipment from Johns

Hopkins University in Baltimore,

Maryland, and the United States Navy
Electronic Laboratory shipped a com-

plete set of electronic measuring de-

vices from Norfolk, Virginia.
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STATE CHAMBER OF COMMERCE SUBMITS HIGHWAY PROGRAM

On August 26th the California State

Chamber of Commerce submitted to

the Highway Commission in Sacra-

mento recommendations for state

high\\a>' improvement projects for all

of the State's 58 counties, in line with

a long established custom. The proj-

ects included nian\- recognized high-

way deficiencies that will require a

score of >'ears to eliminate.

The formal proceedings before the

commission w ere presided over by F.

A\'. Tarr, Chico, V'ice Chairman of

the chamber's State-wide Highway
Committee. The chamber's six re-

gional councils' recommendations
were presented by the following:

AVilliam J. Tunison, Westwood,
Chairman, Sacramento \'alley Council

Highway Committee; A. J. \'andcr-

schoot, Santa Rosa, Chairman, North
Coast Council Hichwa\' Cftnuiiittcc;

Claude T. Faw, Berkclc\ . Chairman,

Central Coast Council Highw ay Com-'
mittee; Irving Symons, Sonora, Chair-

man, Central \'alle_\' Council Highway
Committee; Charles S. Ehrhorn, \'i-

salia. Chairman, San Joaquin \'allc\

Council Highway Committee; and

Kenneth Kendrick, Los Angeles, Vice

Chairman, Southern California Coun-

cil Highwav Committee.

The California State Chamber of Commerce tendered to the Highway Commission its annual luncheon at the Sutter Club, Sacramento, on August 26th. LEFT

TO RIGHT, STANDING— V. M. Moir, North Coast District Manager, State Chamber of Commerce, Santa Rosa; Harold Springer, Orange County Road Commissioner^

Santa Ana; Heinz Kaiser, Orange County Supervisor, Santa Ana; C. A^. "Max" Gilliss, Special Representative, Director of Public Works, Sacramento; J. E. Jellick,

Manager, Portland Cement Information Bureau, San Francisco; T. Fred Bagshaw, Special Assistant to the Director of Public Works, Sacramento; Claude Minard,

Director, California Railroad Association, San Francisco; A. J. Vanderschoot, Chairman, North Coast Council Highway Committee, State Chamber, Santa Rosa; Johrt

Branson, John Bronson Company, Sacramento; H. V. Starr, Manager, Civic Development Department, San Francisco Chamber of Commerce; Robert M. Shillito, Assist-

ant General Manager, San Francisco Chamber of Commerce; Vernon G. Smith, Kern County Road Commissioner, Bakersfield; C. E. Bovey, Engineer of City and
Cooperative Projects, Division of Highways, Sacramento; Douglas C. Mackenzie, City Engineer, Pasadena; R. M. Gillis, Deputy State Highway Engineer,

Division of Highways, Sacramento; Harmer E. Davis, Director, Institute of Transportation and Traffic Engineering, University of California, Berkeley; H. B. ioForget

Engineer of Federal Secondary Roads, Division of Highways, Sacramento; Ross T. Shoaf, Traffic Engineer, City Engineer's Office, San Francisco; Howard J. Reamer^
Willow Point Ranch, Clarksburg; George J. Tschumy, Tulare County Abstract Company, Visalia; Martel Wilson, Regional Vice President, Central Valley District, State

Chamber, Stockton; Bruce Craver, Manager, Stockton Chamber of Commerce; R. H. Wilson, Assistant State Highway Engineer, Division of Highways, Sacramento;

Corbin Shepherd, President, Stockton Chamber of Commerce; Robert E. Reed, Chief Counsel, Division of Contracts and R/W, Division of Highways, Sacramento;

William J. Tunison, Chairman, Sacramento Valley Council Highway Committee, State Chamber, Westwood; George N. Cook, Assistant Secretary, California High-

way Commission, Sacramento; Charles E. Waite, Assistant Slate Highway Engineer, Division of Highways, Sacramento; Chester W. Walker, Vice Chairman, Sacra-

mento Valley Council Highway Committee, State Chamber, Hamilton City; Sam R. Kennedy, Los Angeles County Road Commissioner, Los Angeles; Malt English,

Secretary, Metropolitan TrafTic and Transit Committee, Los Angeles Chamber of Commerce; J. P. Murphy, Principal Highway Engineer, Division of Highways,

Sacramento.

LEFT TO RIGHT, SEATED—Clark Galloway, Southern California District Manager, State Chamber, Los Angeles; Leonard S. Mosios, Chairman, Traffic and High-

way Committee, San Francisco Chamber of Commerce; Kenneth Kendrick, Vice Chairman, Southern California Council Highway Committee, State Chamber, Loi

Angeles; Claude T. Faw, Chairman, Central Coast Council Highway Committee, State Chamber, Berkeley; A. H. Clark, Vice Chairman, Central Coast Highway
Committee, State Chamber, Soledad; Floyd Howe, Secretary, Coalinga Chamber of Commerce, Coalinga; E. E. Halt, Avenal; Ernie Fleming, Caalinga Chamber oi

Commerce; James A. Guthrie, San Bernardino; Charles T. Leigh, San Diego; Robert E. McClure, Las Angeles, members of Highway Commission; Frank B. Durkee,

Director of Public Works and Chairman, Highway Commission; F.W.Tarr, Vice Chairman, State-wide Highway Committee, State Chamber, Chico; George T. McCoy,
State Highway Engineer, Sacramento; H. Stephen Chase, Member, Highway Commission, Sacramento; F. Walter Sandelin, Member, Highway Commission, Ukiah,

Frank J. Gasper, Quincy; Lewis E. Arnold, Engineer of Administration, City of Los Angeles; Irving Symons, Chairman, Central Valley Council Highway Committee,

State Chamber, Sonora; Stanley Wakefield, Vice Chairman, Central Valley Counzil Highway Committee, State Chamber, Ookdale; Sidney L. Cruff, Chairman,
Fresno County Board of Supervisors; Charles S. Ehrhorn, Chairman, San Joaquin Valley Council Highway Committee, State Chamber, Visalia; Frank C. Balfour,

Chief Right of Way Agent, Division of Highways, Sacramento; F. W. Panhorst, Assistant State Highway Engineer, Division of Highways, Sacramento.
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TWENTY-FIVE-YEAR AWARDS ARE PRESENTED

Director ot Piil)lic Works I" rank H

() tUc following employees of tlie Div

<t,itc for a quarter of a century.

ELIGIBLE ON APRIL 30, 1954

., , ,
'iutal service

l-'Up I! Yrs. Mos. Days

Berry, Horace S.-- -25 25

District X
Lewis, K;irl F 25 13

ELIGIBLE ON JUNE 30, 1954

District I

Levering, W. R 25 28

District II

Crews, Edmund N 25 6

Jacoliscn, Wilbur 25

District III

Hawkins. Albert L 25 25

District II'

Buchanan, Alvin F 25 25

Doherty, Daniel _ 25 18

Frank, Dorothy R 25 7

District V
Garcia, Kenneth M 25 1

Jensen, James R 25 11

District VI

Hughes, Patrick 0._ 25 24

Ostrander, Robert H 25 7

Roush, Frank M 25

Schcll, Paul H 25 1

District I'll

Garlinghouse, Sally 25 15

Keller, Henry J 25 10

Sedgwick, \^"iiliam D 25 23

District X
Arsate, Henry - 25 6

District XI
West, Melbourne H 25 4

Shop 4

Kampschniidt, Oscar A. . 25 14

Shop S

Ball, David L _ _ 25 26

Central Office

Bradt, Elrod R. 25 16

Chertorisky, V. L..-- 25 14

ELIGIBLE ON JULY 31, 1954

District I

.Maciek John V 25 25

District III

Kinney, Clarence W. 25 29

Roy, L. Ernest 25 6

District I

V

Johnson, Frank H. 25 6

.Moses, Herbert Lea 25 4
Dietsch\-. John 25 1

District VI

McClaine, John M. 25 14

England, Frank B 25 1

District VIII

Stone, Kent B. 25 22

District X
Alonzo, Eermin P 25 16

Rodemer, Frank A 25 6
Potter, Richard V 25 1

District XI
Kerr, Philip S 25 24

Diirkcc has presented 25->car awards

ision of Higli\\a\s w ho iiavc served the

n • J r\ ^ ^ . Total service
Bridge Department y„. jvios. Days

Cilberr. A. K 25 7

/J.TV Bridge

Hamilton, Carl S. 25

ELIGIBLE ON AUGUST 31, 1954
District I

Cox, Henry J - 25 23

Rcniore, Neil 25 15

District II

Allen, Harry C .25

District III

Johns, Harry W 25 6

District IV
Arneak Raleigh L 25 27

I'ottzl icTvice
Yrs, Mos. Days

(iabcrei, Leroy C. 25 8

Lamas, Charles E. 25 5

District V
Martin, Manuel 25 17

Jeppesen, Niels J. 25 6

District VIII

Cowgili, John M. _ 25 28

Smith, Thomas E. 25 15

District XI
Murdock, Earl J. . . 25 23

Shop 11

Sears, Ben P. 25 4

Central Office

Womack, J. C. 25 11

Resnolds, Frank AL ___... 25 4

ALAMEDA COUNTY SUBMITS HIGHWAY PROJECTS

Officials of Alameda County and of

11 cities and representatives of civic

organizations, on August 27th, sub-

mitted to the California Highway
Commission their recommendations

for highway projects for the 1955-56

budget.

Following their annual custom, the

Oakland Chamber of Commerce and

the Alameda County Highway Advis-

ory Committee tendered a luncheon

to the highway commissioners, offi-

cials of the Department of Public

AVorks and engineers of the Division

of Highways at the Sutter Club in

Sacramento.

William Sparling, General Manager

of the Oakland Chamber of Com-
merce was in charge of arrangements.

The Alameda County delegation in-

cluded:

Alameda County

Harry Bartell, Supervisor, Alameda
County and Chairman, Advisory Commit-
tee; Clifford Wixson and Kent Pursel, Su-

pervisors; Wallace Boggs, Alameda County
Surveyor; George Herron, Administrative

Assistant to County Surveyor; Francis

Dunn, Jr., Assemblyman; Randall Dickey,

Assembl>'man.

Oakland

Clifford E. Rishcll, Mayor; Hilliard Wil-

son, Acting City Manager; John A. Morin,

City Engineer; Kendric B. Morrish, Presi-

dent, Oakland Chamber of Commerce;
James Carey, City Treasurer.

San Leandro

Thomas O. Knick, Mayor; \^'esley .Mc-

Clure, City Manager; Charles P. Martin,

former City Engineer; Frank King, Man-
ager, San Leandro Chamber of Commerce;
Don Wells, San Leandro Chamber of Com-
merce.

Alameda
Leland W. Sweeney, Mayor; Carl Froerer,

City Manager; S. Chesley Anderson, Vice
Mayor; Sherwood Jones, City Councilman;
William McCall, City Councilman; J. P.

Clark, City .Attorney; Henry Maggenti, Ala-

meda Chamber of Commerce; Vic Cangi,

Manager, Alameda Chamber of Commerce;
Mrs. .Morcsi, Alameda.

Hayward
Lohn Ficklin, City Manager; Carlos Bee,

City Councilman; Fred Cox, Past President,

Hayward Chamber of Commerce; Roger
W. Anderson, Manager, Hayward Chamber
of Commerce.

Berkeley
Samuel C. Jacka, Director of Public

Works; William Hunrick, Jr., City of

Berkeley

Piedmont
George Mattis, representing City of Pied-

mont.

Washington Township

.Manuel Hidalgo, President, Chamber of

Commerce.
Centerville

William 1. Short, President, Chamber of

Commerce; Dan Irwin, Chamber of Com-
merce.

Newark
Arthur W. Cotton, President, Chamber of

Commerce; Gordon Cotton, President, Ki-

wanis Club.

Livermore

Joseph T. Smith, .Manager, Chamber of

Commerce; C. G. Clarke, William Dear.

Niles

Stuart Nixon, Editor and Publisher, The
Toiv?iship Register, Niles.
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Vital Link San Luis Obispo Freeway

Completed in August

A,
By E. J. L. PETERSON, District Engineer

kNOTHKR vital link, ^\ hich will ulti-

mateh' make US 101 between Los An-
geles and San Francisco a multilane

free\\a\', was completed on August

27, 1954, through San Luis Obispo.

This four-lane divided freeway will

completel\ by-pass the business dis-

trict of San Luis Obispo. Since US
101 north and south of San Luis

Obispo carries approximately 9,000

cars per da\-, a large proportion of

wliich do not stop in San Luis Obispo,

the traffic congestion on the city

streets has been greatly reduced. Many
on and off ramps to the freeway will

provide convenient connections for

those desiring to visit in the cit>'.

Bridge Construction

The initial work on this project be-

gan with the award of a $527,769 con-

tract to the Granite Construction

Company, Watsonville, California, on

September 4, 1951, for the construc-

tion of two reinforced concrete

bridges located at Santa Rosa Street

and Ida Street, and a steel plate girder

bridge carrying two tracks of the

Southern Pacific Railroad over the

freeway.

The second structure contract was
awarded to the C. B. Tuttle Com-
pany, Long Beach California, for a

1402,833 contract on January 28,

1952. This contract called for the con-

struction of three reinforced concrete

bridges and one existing bridge to be

widened. One of these structures is

located at the intersection of the free-

way with an extension of Marsh
Street, and with on and off ramps

make up the Marsh Street Inter-

change. The second was the construc-

tion of a double 12 feet x 12 feet

reinforced box culvert, approximately

229 feet long, carrying the water of

Stenner Creek under the freeway.

The third bridge was a reinforced

structure on the freeway over Chorro

Street which now is one of the main

arterials connecting the southwest res-

idential area of San Luis Obispo to

the business district. The existing

bridge on Broad Street, w hich crosses

Stenner Creek, was widened to ac-

commodate two-way traffic and serve

as an off and on ramp from the free-

way to this section of the city.

The third and last bridge contract

was awarded to the Thomas Con-

struction Company, Fresno, Califor-

nia, on May 5, 1952, in the amount

of $205,513. This contract consistec

of a freweay overpass over Gram

Avenue and Buena Vista Avenue

overpass over the freeway, both o:

which were reinforced concrea

bridges.

Looking north from California Boulevard overpass showing on ond off ramps of ffiis location
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toofc»ng south, showing Bueno V'isfa Overpass in the foreground, with outer highway serving Monterey Heights in the immediate foreground.

Mt. San Luis in the background.

freeway looking north from Santa Rosa Street Overpass on ramp to business district in the right foreground. Off ramp from State Route 56 in the left foreground.

Santa Lucia Mountains in the distance.
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loolcing south from Sonfo Roso Streef overpass, showing on and off ramps from business district of Son Luis Obispo

Grading

Prior ro the completion of all of the

bridges the grading of the freeway

between Alarsh Street and San Luis

Obispo was begun. The low bid on

this phase of the project was submit-

ted by the Madonna Construction

Company, San Luis Obispo, in the

amount of $576,696 and was awarded

to the firm on January 16, 1953.

In addition to the grading on the

freeway on and off ramps were built;

city streets connected or new ones

constructed for use of local traffic.

Paving and Lighting

The last major contract on the free-

way was' for the paving and was

awarded to Fredrickson and Watson
Construction Company, Oakland,

California, on December 17, 1953, in

the amount of $576,620. This work
consisted of placing four 12-foot lanes

of Portland cement concrete pave-

ment eight inches in thickness over

four inches of cement-treated base;

constructing Portland cement con-

crete curbs and gutters on all on and

off ramps and paving these with

plant-mixed surfacing.

The contract for installing il-

luminated signs and luminaircs was

48

awarded to the Howard Electric

Company, Gilroy, California, on April

1, 1954, and this part of the project

will cost 152,932.

Overhead lights are located on all

on and off ramps to minimize the

accident factor of merging traffic at

these locations.

The last of this series of contracts

in connection \\ irJT the San I>uis

Obispo Freeway will be undertakei

in the near future. This project wi

be for erosion control work, and ii

this area it is most essential in orde

to retard excessive soil scour and kee

roadside maintenance to a minimum

Traffic Relief

San Luis Obispo is located half wa>

between Los Angeles and San Fran

looting north from Morsh Street on romp. Sonfo lucio Mounfoins ir} the bocdground

California Highway
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:isco on US 101. With tlnoiigli ti;if-

ic now usint; the frcc\\a\', the nar-

o\v cit>' streets will function most

.fficientiy both from a safety stand-

loint for the pedestrians and the

icaw vehicular traffic at the major

itreet intersections.

The construction of the freeway

through the City of San Luis Obispo

orovides a continuous four-lane Iiigh-

ua>' between Pismo Beach and one

mile south of Santa Margarita, a dis-

tance of approximatel\' 20 miles.

San Luis Obispo is situated at the

foot of the well-known Cuesta Grade,

which is located to the north of this

city. Several trucks in the past years

have lost their brakes or had a broken

driveshaft in descending this 7 per-

cent mountain grade, causing the ve-

hicles to go out of control and at the

bottom attaining speeds in excess of

75 to 80 miles per hour and wrecking

in the business section of the city. The
completion of the freeway eliminates

this hazard, as these runaway vehicles

w ill no longer have to go through the

business section of the cit\'.

MAGAZINE SERVES PURPOSE

Los Angeles, California

6229 Miramonte Boulevard

Dear Mr. Adams: I feel that the

California Highways and Pjiblic

Works magazine is doing fine work.

When anyone complains to me that

there is too much money spent on

highways, I take the magazine and

show them the wonderful work being

done, not only in highways, but in

public works. It changes their ideas.

I wish to congratulate you on the

wonderful way you present facts to

the public on these matters. I am,

\'ery truly yours,

John E. Wright

WE HOPE SO

Santa Ana

Division of Highways
Sacra7i!ciito

I think your magazine far excels

any publication of the kind that I have
ever seen.

Yours truly,

Dan E. Maloney

WINTER ROAD CONDITIONS ON THE AIR

By R. D. KINSEY, Assistant District Engineer

The California Division of High-

wax s, througii the medium of the

United States Wcatlier Bureau tele-

t>pe System, presented to the people

of California during last winter con-

cise, up-to-date and last minute re-

ports on California highway condi-

tions throughout the State.

casts and information for their pub-

lications. Since the use of the Weather
Bureau I elct\pc System b\' the Divi-

sion of Highways in transmitting up-

to-date, last minute road information,

automobile clubs, additional newspa-

pers and other parties have taken ad-

vantage of this system with the re-

Vice President Arthur Hull Hayes of Columbia Broadcoslirtg System and Genero/ Monoyer of KCBS receivirjg

last minute road conditions in Division of Highways radio room in San Francisco from dispatcher clerk,

California Williams. Photo by KCBS.

These reports have been made avail-

able through the operation of the

State Division of Highways Radio

Communication System and the use

of telet\pe. In Los Angeles and San

Francisco through the use of a tele-

type connection to the United States

Weather Bureau Teletype System,

and in Sacramento on a separate tele-

type SN'Stem, road information is

transmitted direct to interested par-

ties.

The various news services and some

newspaper organizations had previ-

ously taken advantage of connections

to the Weather Bureau Teletype Sys-

tem in order to obtain weather fore-

suit that rapid dissemination of this

information has been made available

to a very large portion of the people

of California.

Augmenting this last source of in-

formation. Radio Station KCBS, affili-

ate of the Columbia Broadcasting Sys-

tem in San Francisco, has installed in

its radio newsroom a teletype receiver

on the Weather Bureau Circuit and is

broadcasting to radio audiences com-

plete and detailed weather and road

reports from this s\stem. As a result,

it renders a very great public service

to the residents of California and ad-

joining states.
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Artesid Street
Progress in Converting Route 175

Into Four-lane Divided Highway

By HAIG AYANIAN, Senior Highway Engineer

Ihe completion of tlie contract

54-7\'C5-F on Route 175, Artesia

Street, in Los Angeles County brings

one step closer the fulfillment of the

need for a through route from the

Redondo Beach area to inland Orange

County points. This project is another

link of a modern divided state high-

way traversing, in most part, highly

developed areas.

Artesia Street, or Redondo Beach

Boulevard and 174th Street in the

westerly area, will also serve as an

interconncctor between the 10 state

routes which it intersects. It is im-

portant to note that four of these

routes are established or proposed

freewa\'s. This highway will fill the

need of a good east-west road between

Pacific Coast Highway and Firestone

Boulevard, a distance of about 1

1

miles, and is about halfway between

them.

To the present time, the construc-

tion has consisted of rebuilding ex-

isting streets into a modern four-lane

divided highway. However, two con-

tracts have just been let for the final

links of this route which will entail

entirely new construction as no trav-

ersed way existed. The completion of

these two contracts should be the oc-

casion for a real celebration among the

motorists traveling between the Re-
dondo Beach area and points to the

east.

Alignment Details

The contract provided for the con-

struction of a four-lane divided higji-

way from Inglewood Avenue easterly

to Normandie Avenue, a distance of

3.63 miles. This work is in the three

cities of Redondo Beacii, Torrance,

and Gardcna. F.xisting 174th Street

consisted of a narrow plant-mixed sur-

faced street in poor repair but more
or less surrounded by new subdivi-

sions. All of this street was removed
during construction as very little of it

was of such qualit\- that it could be

utilized even for a base.

Tiie westerl\- portion of the project

from Inglewood Avenue to Casimir

Avenue is over 100 feet of right of

way, each roadway 32 feet between
curbs, median ^^•idth 16 feet between
gutters, and 10 feet from outside curb

to right of wa\' line. The easterly por-

tion of the project from Casimir Av-
enue to Normandie Avenue is over

110 feet of right of way, each road-

way 36 feet between curbs, median

width 18 feet between curbs, and 10

feet from outside curb to right of way
line.

The centerline of the new construc-

tion follows the centerline of existing

streets with two exceptions: where
Route 175 departs from Redondo
Beach Boulevard, the centerline of

Route 175 heads to the intersection of

174th Street and Hawthorne Avenue,

(Route 164); at the crossing of the

Atcheson, Topeka & Santa Fe Railway
where new alignment is necessary as

the existing underpass is used to span

the eastbound roadway. The west-

bound roadway utilizes the new e.x-

tension of the underpass constructed

under this contract. The new align-

ment is a series of reversing curves

with radii of 3,500 feet. The deflection

angles along the centerline elsewhere

are so small that curves are not neces-

sary.

The structural section in general

consists of four inciies of asphalt con-

crete pavement on eight inches of

untreated rock base under which was
placed one foot of imported subbase

material. Tiie wcsterl\' portion of the

contract was tiirougii native material

of high enough quality that the un-

treated rock base could be placed on
tiic basement soil.

Drainage Problems

The area traversed by Route 175

from Arlington Avenue eastward is

drained by the Dominguez Channel of

the Los Angeles Flood Control Dis-

trict. This channel crosses the project

twice. At both crossings batteries of

seven 72-inch corrugated metal pipe

were placed. These provided facilities

equal to or superior to those which

existed prior to construction. These

are considered ample for the capacity

of the channel.

The Los Angeles Flood Control

District does not expect to undertake

the channel improvement in this area

for 10 years. At that time funds will

be available and bridges will be con-

structed to replace the multiple pipes.

Until this channel is constructed to its

ultimate grade and width, the road-

wa\' in this area will be subject to

flooding during high intensity storms.

To provide for this, the slopes around

the pipes were paved with asphalt

concrete.

The underpass is known locally as

the East Redondo Beach Underpass

and consisted of a through girder steel

bridge of about 41 -foot span carr\inL'

a single track railroad. The existint;

roadway was lowered about 18 inche.'

for the exclusive use of the east-

bound roadway. The north abutmeni

was converted to a pier b\' the con-

struction of a bearing wall for the new

bridge of about 41 -foot span to carr\

the railroad across the new westbount

roadway. It was necessar\' to con

struct a timber piling shoofly to carr\

the trains around the site of the con

struction and this work was peri

formed by the Atcheson, Topeka {|

Santa Fe forces.
|

The project included the foUowini

major items of work:

Remove concrete t,500 cu. yds.
|

Roadway excavation 115,000 cu. yds. |

Structure excavation and bacl(fill 5,500 cu. yds.

Imported subbase material 58,000 tons

Untreated rock base 66,000 tons

Asptialt concrete 28,000 tons

Class A P.C.C. (structures) 550 cu. yds.

72 "

C.I^.P. (10 ga.) 1,860 l.f.

The total cost of the project wa|

approximately $1,000,000 and the coi

tract was accepted on August 2, 195

The contractor was J. E. Haddocl

Ltd., and the project was under th

supervision of Neal Saul. The Stat

was represented by L. W. Sixt !

1
hP
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Resident Engineer and Frank Feller

as Bridge Department representative.

Finpl Links

The present project is joined on tiic

west by a recently completed section

w liich carried the improvement west-

erl\- to Pier Avenue in Redondo Beach

and provides direct connection to

Route 60, Pacific Coast High\\a\'.

This project was, in general, to tiic

same standards as tiic one under dis-

cussion.

The construction of tiie balance of

Route 175 in this area is now pro-

gressing under two recentl\' awarded

contracts. Contract 54-7VC70-F

covers the portion from Normandie
.\venue to .\Iain Street and Contract

54-7\'C72-F covers that portion from

Central Avenue to Alameda Street.

Contract 54-7VC70-F originally called

for the construction of a four-lane

divided highwa>' beginning at the

easterly end of the rccentl\' completed

contract 54-7\'C5-F discussed above

and joining at Main Street the \\ csr-

crl\- end of a portion completed prior

to World War 11.

.\ftcr the start of construction tiie

portion of Route 175 between Nor-
mandie .Avenue and .Mameda Street

was declared a freeway by the Cali-

fornia F lighway Commission and steps

were taken to revise tiie t\pical sec-

tion to conform to the frecwa\- stand-

ard with six lanes of di\idcd highwa)"

having controlled access.

The work in general consists of

about 1.4 miles of six-lane di\ided

highwa\' to be graded and surfaced

with plant-mixed surfacing on un-

treated rock base and construction of

a reinforced concrete slab brid<ie

UPPER: Looking westerly along State Highway Route 175 horn tnglewood Avenue showing East Redondo Beach

grade separation with Santa Fe Railroad. LOWER: Looking westerly along State Highway Route 175 showing

intersection with Crenshaw Boulevard. This photograph shows construction details in central dividing strip in

order to provide for left turning traffic movements.

across a flood control channel. The
cost of contract 54-7\'C70-F is esti-

mated at S53S.()00 and the contractor

is the Sheets Construction Company
of (iartlcna. I he time set for comple-

tion Is June. 1955. Fhe State is repre-

sented by 1,. W. Sixt as Resident En-
gineer and H. I,. Harger as Bridge

I)c(iaitment representative.

Contract 54-7\'C72-F originally

calleil for the construction of a tli-

\ided four-lane hlgh\\a\' from Cen-

tral \\cnuc. rhe easterly end of the

portion completed prior to World

War II, to Alameda Street where it^

will make connection to that portinn

of .'Krtesia Street recenth' impro\i.d

to a four-lane dixided highwa_\- niul

which was described in a stor\ li\

William D. .McCJinnis in the Jul\ -

August, 195.\ issue of Ciilifai/i,\i

Hifrhu-ays ami Viihlic Works.

Contract 54-7\'C72-F was also re-

vised to conform to frccwa\- stand-

ards after tiie start of construction,

liie work in general consists of grui-

Ing a six-lane divided highwa\' abmit

. . . Continued on page 59
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Bituminous Paving
New Procedures for

Hauling and Placing

0>
By VAUGHN MARKER, Assistant Engineer, Headquarters Construction

N THK, rccentl)' completed Con-

tract 53-3TC15-F,' road lIl-Yol-6-C,

Y'olo Causeway to Tower Bridge,

some ditferent procedures for hauling

ind placing of plant-mixed surfacing

were tried with considerable success.

The basic difference which led to the

alterations in placing methods was the

change from end dump hauling units

to the bottom dump t\pe.

Ihe foregoing change by the con-

tractor was prompted by the desire

to reduce hauling costs. This in turn

demanded a new piece of equipment

for use in conjunction with the bot-

Spreader box used wifh Ihe boffom dump hauling unit

Spreader box in position for next frucfe to use

tom dump semitrailers and trailers in

order to provide a controlled and uni-

form spread from the trucks. The
ultimate result \\'as a special spreader

box for use with the bottom dump
trucks which was designed and built

b>' personnel of the Allies and Sons

Trucking Service and provided' the

necessary control of spread in a satis-

factory manner.

Placing Procedure

The placing procedure consisted of

dumping from the bottom dump
hauling units into the spreader box

which, when pulled by the trucks, left

the material on the grade in a win-

drow of the desired size. In the case

of the leveling course, this windrow

and Public Works
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was tlicn spread b)- a motor grader

in the conventional manner. In order

to utilize tlie hauling units for placing

the surface course, however, a little

more radical change was required.

After the plant-mixed surfacing was

placed in the \\indrow b\' the trucks,

it was picked up by a mechanical

loader and deposited into the hopper

of a bituminous paving machine. This

s>stem worked out very successfull\'

and gave a satisfactor\- surfacing.

observations

Following are some observations

made during paving operations using

this procedure:

1. It was possible to operate the pa\-

ing machine continuousl\' with-

out having to stop for each

truck. This feature alone elimi-

nates the cause for much of the

surface irregularities that occur

in asphaltic surfacings.

2. It was much easier for the paver

operator to control his machine

when pushing the loader than

when pushing trucks.

3. Appro.ximately 40 degrees of

temperature was lost in the mi.x

between the truck and paving

machine. This loss occurred at a

time when the air temperature

was above 90' F. with little w ind

Equipment string for placing surfacing course

and it is possible that a greater

heat loss would occur under dif-

ferent weather conditions. It is

not believed, however, that heat

loss will be a serious problem ex-

cept in extreme cases.

\'ery little segregation of mate-

rial occurred. The possibility

exists for it to occur, but with a

little care on the part of the

loader operator this can he mini-

mized.

5. The quantity of material being

fed to the paver was easily con-

trolled by sizing the windrow
slightly larger than necessary,

then leaving short gaps as re-

quired.

6. It is important that the windrow
spread does not get too far ahead

of the loader for two reasons:

(a) Possible mechanical break-

down of the paving c(]uip-

ment.

(b) To allow adjustment in w in-

drow size as needed.

7. It is important that the loader

pick up the windrow clearix- so

as not to leave any loose mate-

rial under the tracks of the

paver.

8. Droppings of accumulated fines

from the loader must be kept

picked up to prevent pads from

bleeding up through the sufac-

ing.

9.' A re-combining cone or baffle at

the end of the discharge belt of

the loader as used for this job is

mandator)-, in order to reduce

the possibility- of segregation ofn

the coarse and fine particles ini

the mix.

Loader and paver in operation on surfacing course

Spreader Box

The spreader box was 7 feet long,

31/2 feet wide, 9 inches high on thei
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Gap in windrow to control quantity being fed to paving machine

sides and \\ith a 2-foot wide, variable

heiglit opening at the rear. The slid-

ing gate at the rear was built into the

backplatc, which was hinged to fold

down to the 9-inch height of the sides.

When in position with the backplate

upright, a chain on each side held the

plate in place against the weight of

the plant mix. A piece of belting 3

inches to 4 inches high was bolted to

the sides of the box to prevent any
spillage of material. The box was
hooked to the truck by means of two
chains that were fastened around the

axle ahead of the box. The bottom of

the box was open so that the mix dis-

charging from the truck fell directly

to the pavement between the skids on
which the spreader box moved. As
the truck moved forward, a sized win-
drow was left behind on the grade.

With this configuration a very suc-

cessful spread was obtained, coming
out consistently within 10 feet in 275

feet. (275 feet was the average the-

oretical distance that one truck and

trailer load of mix should have spread

at the rate being used.) The main care

that must be taken to insure a reliable

spread is to hold the speed of the

truck to the absolute minimum in all

cases so that a contraction of the ma-

terial coming through the opening in

the spreader box will not occur,

thereby leaving too small a windrow.

Limiting Factors

It must be noted that there were

some limitations in the equipment and

methods used on this project, al-

though with certain modifications it

would be possible to keep them to a

minimum. The main limiting factors

were:

a. With the size of opening in the

spreader box, the maximum con-

trolled windrow that could be

placed was one which would
provide a strip 13 feet wide and

1 Yz inches thick through the

paver.

b. Where the working space was
limited and where it was neces-

sary for the trucks to back into

position, hourly production fell

off considerably due to poor ma-
neuverability of the trucks.

c. On short radius turns such as oc-

cur on ramps, interchanges, etc.,

the trailer of the hauling unit

will not track exactly and great

care must be taken to prevent

the wheels of the trailer from
running over the spreader box
when moving into position.

Saving in Hauling Costs

It is believed that the use of bottom
dump trucks combined with the other

equipment herein described (or some

modification thereof) will result in a

considerable saving in hauling costs

Fellowships Go
To Three Young
Road Engineers

Three \oung engineers of the Divi-

sion of Highvva\'s have been granted

leaves of absence to accept graduate

fellowships awarded them earlier this

year by the Automotive Safety Foun-

dation.

Stepiien George, Jr., Junior Civil

Engineer with District VIII now sta-

tioned at Ontario, will attend the Bu-

reau of Highway Traffic at Yale Uni-

versit\'.

Robert W. Crommelin, Assistant

Highway Engineer with District IV
in San Francisco, and Charles I\l. Ros-

coe, Assistant Highway Engineer with

District I in Eureka, will carry on

graduate study with the Institute of

Traffic and Transportation Engineer-

ing at the University of California at

Berkeley.

All three fellowships pay monthly

living allowances plus fees for the

1954-55 school year.

Those awarded Automotive Safety

Foundation fellowships must be grad-

uate engineers. Preference is given to

applicants with highway engineering

experience subsequent to graduation.

which will eventually be reflected in

lower bid prices for plant-mixed sur-

facing. In addition, there are certain

other less tangible benefits as far as

the actual pavement is concerned that

should result from the method of

placing. The equipment and methods

described above appear to be among
the more significant advances in as-

phaltic paving procedures noted in

California in recent years. All of the

equipment and methods complied

with current specifications for the

placing of asphaltic mixtures as re-

quired by the California Division of

Highways.

The contractor on this project was

B. J. Ukropina, T. P. Polich, Steve

Krai, and John R. Ukropina. The
work was under the general supervi-

sion of District Engineer A. M. Nash,

with MuUer Chapman the Resident

Engineer. The superintendent for the

contractor was Arthur "Swede" Ing-

wersen.
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Areata Freeway Unique Opening Ceremony

Replaces Ribbon Cutting

By R. C. KENNEDY, Secretary, California Highway Commission

Ihe city of arcata and its chamber tliemselves proud. ribbon for the ceremonies of opening
of commerce \\ ere the hosts, on Jul>- The legendary Paul Bunyan w as tiie road.

20, 1954, at the opening of the new brought to life and a large redwood To start with, the Arcata Chamber
freeway around Arcata. And the>- did log was used instead of the proxcrbial of Commerce was host at a luncheon

UPPER: John Dickinson, Areata Chamber ol Commerce; Highway Commissioner, F. Waller Sondelirt; Assemblyman Frank P. Belclli: Highway Commissioner, Robert E.

McClure and Councilman Paul Ely, Arcata, on far right, watch professional logger using a chain saw. LOWER: The freeway is open.
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On speaker's platform. Left to rigfit: T. Fred Bagshaw, Department of Public Works; Commissioner Robert

E. McClure, John Dickinson, Commissioner Walter Sandelin, Assemblyman Belotti and District tiigftway

Engineer Allen S. tiart.

at the Big 4 Inn. The inn is located

at the north end of the present con-

struction, and made an ideal location

for the luncheon.

Cit\- officials, county officials, rep-

resentatives of the Bureau of Public

Roads, and the California State High-
w ay Coniniission \\ ere all called upon
during the luncheon for a few re-

marks. F. Walter Sandelin, Highway
Commissioner from Ukiah, was the

main speaker.

Immediatel\- after the lunch every-

bod\- piled into automobiles and
started for the site of the celebration.

The Areata High School Band was
out in full splendor. iMusic was a good
part of the log-cutting ceremony.
The committee in charge had ar-

ranged a large redwood log on two
trucks. The two trucks were back to

back and about five feet apart. A
board platform was built between the

trucks.

John Dickinson was master of cere-

monies at the luncheon and at the ex-

ercises at the log where civic leaders

spoke. Speaker for the Highw ay Com-

mission was Robert E. iMcClure, who
lives in Santa Monica. At the invita-

tion of Governor Knight, Mr. Mc-
Clure had flown from Santa A4onica

to be at the celebration.

As soon as Commissioner McClure
had concluded his remarks, a couple

of old timber hands were called upon
to use a crosscut saw. This they did

for an inch or two into the log. Then
a professional logger took over and

using a motor-driven chain sa\\' made
short work of cutting through the

log. As his saw made the last swipe

at the log the fireworks started.

Bombs burst in air and the band
started to play.

The drivers of the trucks had been

well trained for as soon as the saw
had finisiied cutting through the log

the platform was removed and the

two trucks pulled apart. Half of the

log was on each truck—after cutting—

and, as the trucks drove away the

freeway was declared open to traffic.

The men from Humboldt Countv
had taken a page from the legend of

Paul Bun%an.

Drainage Design

Course Offered

In Fifteen Cities

.•\ four-meeting short course,
"Drainage Design in Highwa\' Prac-

tice," will he offcreil in 15 California

localities beginning in October and
extending into 1955, the Institute of

Transportation and Traffic Engineer-

ing, University of California, has an-

nounced.

The course will cover the latest

practice in drainage design, some of

it deriving from research completed
in various parts of the Country since

the last course of this type was ofi^ered

in 1951-52. Increased emphasis will be

placed on storm drainage in urban
and suburban areas, the institute's an-

nouncement said.

H. P. Pickering, ITTE assistant en-

gineer, will conduct the course, pre-

senting a series of illustrated lectures.

Time will be provided for discussion

of the possible application of the lat-

est drainage design procedures to

meet local conditions.

Meetings generall\' will be held on
Friday evenings and Saturday morn-
ings on the dates specified in the fol-

lowing communities:

Bakcrsfield, April 8, 9, 15, 16.

Berkeley, November 26, 27; December
3,4.

Bishop, January 24, 25, 26, 27.

Eureka, June 3, 4, 10, II.

Fresno, October 29, 30; November 5, 6.

Glendale, February 11, 12, 18, 19.

Long Beach, November 12, 13, 19, 20.

Marysville, April 22, 23, 29, 30.

Redding, Alay 13, 14, 20, 21.

San Bernardino, October 15, 16, 22, 23.

San Diego, December 10, 11, 17, 18.

San Jose, January 7, 8, 14, 15.

San Luis Obispo, March 11, 12, 18, 19.

Santa Rosa, February 25, 26; Alarch 4, 5.

Stockton, March 25, 26; April 1, 2.

RASHNESS AND TIMIDITY

Good drixing calls for a happy
medium between rashness and timid-

ity, says the California State Auto-

mobile Association. Rashness blends

easily into recklessness, with serious

consequences, while timidity causes a

driver to react in ways not expected

by others on the road. Don't be afraid

of other drivers—but do cultivate a

healthy respect for them.
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THANK YOU, DUD
PORT OF OAKLAND
Oakland 7, California

Office of the Manager

Mr. Kenneth C. Adams, Editor

Again there passed over my desk

the magazine California Highivays
and Public Works.

As I have wanted to do many times,

I wish to express to you my admiration

for the excellent job that is done by
you in the publishing of this maga-
zine. I thoroughly enjoy it, and al-

ways look forward to receiving it and
going over it.

Again congratulations and best

wishes for your continued success.

Sincerely,

Dudley W. Frost

LETTER FROM TOKYO
ROAD BUREAU

Ministry of Construction

Japanese Government
Tokyo

Mr. G. T. McCoy
State Highway Engineer

Dear Mr. McCoy: I would like to

express my sincere thanks for your
kindness in placing me on the mail-
ing list for your magazine, California

Highways and Public Works, which I

requested when I visited your office in

Sacramento.

The March-April, 1954, issue of the
magazine has arrived recently. 1 am
thinking of putting it in circulation in

our office for efficient use by the

people concerned.

With best wishes and regards, I

remain.

Very truly yours.

HiROM ASA Sato
Chief, Road Planning Section

Road Bureau

FROM BRAZIL

lAGS, BRAZIL PROJECT
APO 676, c/o Postmaster

New York, N. Y.

California Highways and Public

Works

Dear Sir: I have enjoyed your
magazine for many years and hope
that I may go on receiving it for many
more years to come. I was long a resi-

dent of California and now that I am
working in Brazil, your magazine
helps very much in keeping me
posted on the latest developments in

highwa> s and freeways in California.

Sincerely,

James B. Case

DESERVED PRAISE

Stockton, California

Mr. Cliff Temby, Assistant District

Engineer

State Division of Highways

Dear Cliff: You are to be con-

gratulated on the excellent article

which appeared in the issue of the

California Highways and Public

Works periodical. I think that you
have given a most complete explana-

tion, including pictures, of the good
progress being made on the various

highway projects in District X.

Likewise, the articles by Dick Pot-

ter, C. E. Moffatt, and Ken Wells are

well prepared and visually described.

I think it is well worth while to have

articles such as these explaining high-

way construction projects broken

down for the various districts.

Cordially,

Edward W. Sipe, Manager

Central Valley District

State Chamber of Commerce

OREGON WANTS MAGAZINE
CENTRAL PLANNING OFFICE

Lane County Planning Commission

Eugene Planning Commission

Springfield Planning Commission

Eugene, Oregon

California Highways and Public

Works Publication

Sacra??iento, California

Gentlemen: It has been my privi

lege to occasionally see a copy of youi

very excellent publication on Call

fornia Highways a?id Public Works'

I would greatly appreciate being'

placed on your mailing list to receivt

copies for the purpose of stimulating

advanced thinking among the admin

istrative personnel and planning com|

missions in the central Oregon area. ,

Very truly yours,

Howard W. Buford
Director, Central Lane County

Planning Commission

VIEWS AND REVIEWS

L. HAROLD ANDERSON
San Francisco

Mr. Kenneth C. Adams, Editor

I have just finished reviewing thi

May-June issue of California High

ways and Public Works and I want t(

compliment you on the excellence o

this publication. I have long been im

pressed by the qualit\' of the maga

zine, the use of photographs, chart

and maps, and I thought I would taki

the occasion to tell you my wishes.

Again, my compliments to \-ou am

>'our staff.

With warmest personal goot

wishes, I am

Sincerely,

L. Harold Andersot
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FROM POMONA
POMONA BRANCH, COUNTY ASSESSOR

I
City Holl, Pomona

\Ii;. Kenneth C. Adams, Editor

^ our excellent magazines receipted

Ki nn^ request. I wish to thank you
or sending them to me and to com-
nend \"ou for the excellence of your
jublication. I enjoy it so very much.

The photographs are splendid and the

write-ups too. It helps me in my
work.

Yours, etc.,

Edna Yerxa Miller,

Deputy Assessor

AUSTRALIA WRITES

COUNTRY ROADS BOARD
Divisional Engineer, Bendigo, Victoria

Kenneth C. Adams, Editor

Dear Sir: I was privileged to spend

three \\eeks with your department

and the Bureau of Public Roads, Sac-

ramento, in July, 1953, studying high-

wa\' practices and since my return

to Australia the issues of your excel-

lent magazine have served to keep me
in touch with developments in your
State.

.May I say how much this service is

appreciated and commend you and
your staff for the high standard of the

publication.

Yours faithfully,

F. West
Senior Divisional Engineer

FROM CANADA
34 Ivorwood Cres.

c/o Wexford P. O.
Ontario, Canada

Mr. Kenneth C. Adams, Editor

Dear Mr. Adams: I have been re-

cei\ing copies of California Highways
and Public Works for nearly two
years. This magazine has been of con-
siderable value to me in my work as

Principal Assistant Traffic Engineer
for the Ontario Department of High-
vva_\s. The articles on the economic
effects of freeways on adjacent land

values have been of value to me in

my studies on the necessity of con-
trolling access to expressways.

L. O. Feander

ARTESIA STREET
Continued from page 52 . . .

2.2 miles in length and surfacing \\ith

plant-mix surfacing on untreated rock

base and constructing two steel plate

girder bridges.

The first of these bridges will carry

the highwa\' over the tracks of the

Pacific Electric Railway and the sec-

ond bridge is a combination structure

that will carry the highway over

Compton Creek, over the tracks of

the Southern Pacific Railroad, and

over Alameda Street. The contractor

is the V'ido Kovacevich Company and

O. B. Pierson of Rosemead, and the

cost will be about 1 1,700,000. The
completion date for the contract is

set for November, 1955. C. C. French

is Resident Engineer for the State, and

F. B. Donovan is Bridge Department

representative.

EXPRESSES THANKS
GORDON F. ROGERS
Consulting Engineer

Berkeley 5, California

August 23, 1954

iMr. Ralph Kinsey
Division of Highways

Sa7i Francisco, California

Dear Mr. Kinsey: I want to thank

you for your cooperation last Satur-

day night in leaving your home in

the middle of the night to issue a

permit to Bigge Drayage Co. This

emergency work was being done at

my request. Sunday afternoon it was
a great satisfaction to me to see this

bulk\' equipment at work salvaging

grain from a burning storage tank.

With the assistance of this equipment
working 24 hours per day we hope
to save most of $400,000 worth of

barley that was stored in one tank.

Thank you for your help in my
emergency.

Yours very truly,

Gordon F. Rogers

MAGAZINE SAME AS TRAVEL
JOSEPH C. SCHIIL, O.D.

Tulare, California

Kenneth C. Adams, Editor

Dear Mr. Adams: We are happy
to see the magazine come and for a

lay office, we read it very thoroughly.

It has been and still is in constant use

in our reception room.

Yours very truly,

Joseph C. Schill, O.D.

Greeley Award
Is Given to

F. W. Montell

The American Public Works As-

sociation has presented to Supervising

Highway Engineer F. W. Montell,

District IV, San Francisco, the Sam-
uel A. Greeley Service Award for this

year. The award was made at the an-

nual meeting of the association, held

in Atlantic City on September 22d.

This award is made in recognition

of professional achievement to eligi-

ble members of the American Public

Works Association who have main-

tained their membership for five

years and have at the same time com-
pleted a period of at least 30 years

of continuous service with the public

works agency with which they are

presently associated.

Montell is the first California Divi-

sion of Highways member of the or-

ganization to receive this award. He
began his service with the Division of

Highways in July, 192 3, when he ac-

cepted a position as chairman in Dis-

trict IV. After working at that loca-

tion for one year, he returned to

college, and in June, 1925, accepted

a position in District IV, where he has

since been continuously employed in

a variety of engineering assignments.

iMontell is presently Assistant Dis-

trict Engineer assigned as head of the

District IV Cooperative Projects De-

partment.

KEEP PACE WITH TRAFFIC

Accidents can be avoided by keep-

ing pace with the rest of the traffic on

a road or street. Motorists who drive

too fast must pass many other cars,

increasing their own hazard; motor-

ists who drive too slowly cause other

drivers to pass them too frequently,

and often at the wrong time.

FOG AND SPEED

Low driving visibility leads to high

driving fatalities. When the fog is

dense, keep your speed low. Make
sure that your life isn't lost in a fog.
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Retirements service

James Gallagher

James Gallagher, Senior Bridge En-
gineer, retired from the Bridge De-
partment of the Division of High-
ways on September 30, 1954, after 33

years of service.

Jim was born September 20, 1884,

at Branch Hill,

Ohio. He attended

Cincinnati public
schools and gradu-

ated in 1908 from
the University of

Cincinnati \\ith a

^^^ degree in civil en-

l^^ijT ^^^^ gineering.

» ' ^^^B Upon graduation
JAMES GALUGHER from the univer-

sity, Jim worked on survey crews do-
ing maintenance and construction
work for the Penns\'lvania and Big
Four Railroads in Ohio and Indiana
and was Assistant Engineer on tests

and operations for the iMunicipal Wa-
ter Works in Cincinnati. He was em-
ployed as estimator and assistant su-

perintendent of construction w ith the
Ferro-Concrete Construction Co. of
Cincinnati. He moved to the West
Coast and worked for private engi-
neering firms in Seattle, Washington,
and then for several \ears was a

structural engineer on railroad \alua-
tion in San Francisco.

Joins Highway Commission

In 1921, when the San Francisco
office of the Interstate Commerce
Commission was moved to Washing-
ton, D.C., he elected to remain in

California and joined the California

Highway Commission as a junior
structural engineer in bridge design.
At that time, a handful of designers,

occup\ing one room in the Forum
Building, turned out plans for all

bridges built on the State Highwa\-

System. He designed some of the first

bridges constructed in 1924 under the

. . . Continued on page 62

Helen R.MacLachlan

On October 1, 1954, Airs. Helen R.

MacLachlan, Personnel Officer for the

Division of Highways, retired after

completing over 21 years of state

service, the last 18 of which were
in the Di\ isioii of Highways. A din-

ner in honor of

Airs. AlacLachlan
was held on Octo-

ber 5th at the Uni-

versity Club in

Sacramento.

Helen was born

near Portland, Or-
^'^•^ I egon, and reccixed

/ .
her schooling in

HELEN R. MacLACHUN in that city. Start-

ing to work at an earh' age, her first

positions were in the clerical field and

Included billing and mimeographing
for various employers in the Portland

area.

In 1918 she went to work as a

junior stenographer for the U. S. Bu-

reau of Public Roads Office in Port-

land. Transferred to the San Francisco

regional office of the bureau, she

worked up through various grades

until, at the time of her resignation in

1932, she was a principal clerk, and

served as secretary to the late Dr. L. I.

Hcwes, long-time regional chief.

While working for the bureau in

San Francisco, a highway economist

in the organization convinced Helen,

whose last name then was Roork, that

she should take on the name of Alac-

Lachlan. This union of the Irish and

Scotch was accomplished on JuK' 14,

1924.

After moving to Sacramento, Mrs.

Macl-achlan \\orked for the State

Hoard of Equalization for three years

and then transferred to the Division of

Highways on Januar\' 4, 1937. Since

July of that year, Helen has been per-

sonnel officer for the Division of

Highwa\s. During that period the

. . . Continued on page 63

Archibald M.Walsh

Archibald AI. Walsh, senior higl-

way engineer in District IV, retire

September 1st after 29 years of serv

ice in the Division of Highways, dui

ing which he supervised many notab!

construction projects.

Retirement plai

call for Walsh an!

his wife, Genev

I^^ to leave their S;i

Francisco resident

for a small ranc

^^_ near Sonora, whei

^f -I^^^H Arch, as he i

H /j^ ^H know n to his man™ ' '
^^ friends, plans t

ARCHIBALD M.WALSH catch up on a nun

ber of postponed hunting and fishiii

trips.

Born in 1890 in Sausalito, A\'als

received his education in the norti

west, attending high schools in On
gon and Washington and the Univei

sity of Washington.

His first position in his enginccrin

career was on a survey crew \\ ith tl

Southern Pacific Railroad, after whic

he \\orked with the Oregon Stai

Highwa\- Department for six xear

In 1924 he moved to California an

was employed by the Cit\" of Sacr:

mento on inspection of street \\orl

Enters State Service

In August, 1925, Arch Wal^
began his state service as an instri

mcntman in District 1\^ He workc
on a variety of construction and loc;

tion projects for his first five \ea

with the State, then, in 1930, was a:

signed as resident engineer on a pro

ect in Santa Cruz County in tl'

vicinity of Boulder Creek. For rl

next 20 years he continued to scr\

as resident engineer on man\' impoi

tant highway projects in District l\

These projects included a nunib(

of sections of the relocation of Seal

. . . Continued on page <

60 California Highway



George G. Pomeroy John W. McPartland Paul R. Watson

GEORGE G. POMEROY

(aiHgc Ci. Pomci'o)", Supcr\ isor of

ic Maciiiiie and Iristriimciit Sliop of

K 1 ligliways Alaterial and Research

)i.p,irtnient, retired on August l.ith,

(inifilcting to the da\- 32 years of

arvice with the Stare.

Ponierov' came
to work for the

Division of High-

\\a\s in 1922 in

the Equipment De-

partment. With the

expansion of the

Materials and Re-

search Depart-
ment, he was as-

signed to construct

iian\ of the new items of equipment

leeded and in January, 1930, was
)laced in charge of the first Labora-

ory Instrument and Repair Shop.

Since that time Pomeroy has

.vorked in close cooperation with the

;ngineers of the laboratory and of the

livision as a whole on the develop-

nent of liundreds of new ideas.

One of the early pieces of appara-

us constructed by Pomeroy was a

;op\- of the Florida bearing machine,

1 load penetration device similar to

he California Bearing Ratio but de-

igned for asphaltic mixtures.

Created Many Machines

Otiier instruments and machines

,vhich he created and developed in-

;lude beam breaking machines, bump
neters, automatic air pumps for sam-

)ling contaminated atmosphere along

lighways, stabilometers, soil compres-
lion machines and fatigue testers.

A partial list of the numerous ma-
chines, instruments and devices cre-

ited or improved by Pomeroy dur-

ng the past 24 years, which was read

It the retirement dinner held in his

lonor on August 12th at Manhart
riall, contained 62 items.

Pomeroy was born in Edgerton,
Wisconsin, in 1884, and received his

education in mechanical engineering

It the University of Wisconsin.

Prior to coming to work for the

5tate, Pomeroy held man\' jobs as

Tiechanic and machinist in private in-

. . . Continued on page 64

John W. AlcPartland, Assistant Hy-
draulic Engineer, Division of Water
Resources, retired August 13, 1954,

after 32 years of state service.

"Mac" was born on September 14,

1899, in San Francisco, where he at-

tended grammar
and high school.

His education was
interrupted, how-
ever, by World
AVar I. During this

war, "Mac" saw
action in France
and Germany. Fol-

lowing the end of

JOHN W. McPARTLAND hostilities, he con-

tinued his education and attended

Heald's Engineering School in his na-

tive San Francisco for three years.

During this period, he visited his sis-

ter at Franklin Hospital and as a re-

sult, relieved the staff of one of their

prettiest nurses. Miss Emilia Fischie,

whom he married in 1921.

In 1920 he joined the staff of the

Sacramento County Surveyor as a

draftsman, and later was with the Sac-

ramento County Engineer's office.

In 1922, "Mac" entered state serv-

ice as a draftsman with the State

Highway Commission and in 1923

transferred to the Division of Water
Rights, now known as the Division of

Water Resources. His work through-

out the years with the division was of

a diversified nature. After some time

as a draftsman, he was promoted to

the watermaster service and saw duty

throughout Northern California. Wa-
termastering came easy to him and

through his efforts he made many
friends for himself and the State. In

1944 he left the watermaster service

to work on the first of a series of spe-

cial water resources investigations. In

1950 he joined the staff of the water

quality function of the division where
he worked until his retirement.

"Mac" is a member of Sacramento

40 Lodge, F. and A. M., Sacramento,

Scottish rite and Ben Ali Shrine.

He and his wife plan to move near

the fogbound coast in the vicinity of

Carmel, where many of his fondest

memories are realized.

i^aul R. Watson, Associate High-

w a\' i'.nginecr, retired froiu tiie Bridge

Department, Division of Highways,

on August 31st.

Paul's retirement climaxed an ac-

ti\e and varied engineering career

which included
work as private
consultant and
county construc-

tion engineer, as

well as engineer

with the Bridge
Department.

Although Paul

feels like a native

PAUL R.WATSON of California, the

records show that he came west in

1886 from Boston, Massachusetts, his

native city, at the age of two.

His early school days were spent

in Santa Ana. He later moved to San

Diego, where he was graduated from

San Diego High School in 1903, and

began his engineering career as assist-

ant to a consulting engineer in that

city. He left this position to enroll in

the Civil Engineering Department of

Stanford University.

Worked in Son Oiego

Immediately upon leaving Stanford,

Paul was employed as acting bridge

engineer for San Diego County,

which position he held until 1920.

During the flood of 1916, which

caused so much damage in South-

ern California, he obtained much
of his first-hand knowledge regarding

the repair and construction of major

bridges.

In recognition of his performance

as Bridge Engineer, Paul was pro-

moted, in 1920, to the position of Con-
struction Engineer for the San Diego
County Highway Commission under

R. iM. .Morton, who was later to be-

come the second California State

Highway Engineer.

In 1922 the opportunities of private

practice beckoned to Paul, and soon

the firm of Watson, VMe and Gough
was engaged in a successful engineer-

ing practice in and around San Diego.

. . . Continued on page 62
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JAMES GALLAGHER
Continued from page 60 . . .

supervision of the ne\\l>- organized

Bridge Department.

The expansion of the department

brought administrative duties and al-

though there were no high sounding

titles bestowed, Jim became, in fact,

the first assistant to Bridge Engineer

Harlan D. Miller. After Mr. Miller's

death, for a time, he had tiie full re-

sponsibility for the department.

Administrative Assistant

Following the appointment of

Charles E. Andrew as Bridge Engi-

neer, Jim resumed his duties as Ad-
ministrative Assistant. This included

the negotiation and preparation of

agreements concerning railroad grade

separations, navigation clearances, etc.,

which then could be taken in stride

with his other duties. However, start-

ing with the WTA Grade Separation

Program in the middle 1930's, the ex-

pansion of the highway program in-

cluding the large amount of freeway

construction in metropolitan areas,

made the handling of agreements one

of the most important tasks handled

by the department.

For many years, Jim has had the

responsibiiit\" of working out the

complex federal, state, local and rail-

road relationships in the improvement

and elimination of critical California

railroad-higiiwav grade crossings. He
is a recognized authorit\' and consult-

ant in this field.

Jim's specialized knowledge and his

ability to command the friendship

and respect of all with whom he liad

dealings has been an asset to the de-

partment, the loss of which will be

felt long after his retirement.

After his retirement he will con-

tinue to reside with his wife, Gertrude

and daughter Patricia at 1311 38th

Street, Sacramento. He also has an-

other daughter, Mrs. Harr\- Tarbell

of Believue, Washington, and four

crandchildren, three bo\s and a uirl.

WORST TIME OF DAY
Impatience to get home, weariness

after the da\'s work and congestion

of traffic make the hours from 4 to 6

o'clock p.m. the most dangerous of

the day. More than a sixth of all traf-

fic fatalities occur in those two hours.

PAUL R. WATSON
Continued from poge 61 . . ,

During this period Paul supervised tiie

engineering work for a subdivision

being developed b\- the real estate

firm of Davis and Baker of Pasadena

—Harrison Baker who later became a

State Highwa\' Commissioner.

Although most of his private prac-

tice was in the field of municipal en-

gineering, Paul found time to de-

sign tiie two bridges on Mission Bay
in San Diego, on the road from
Crown Point to the Marine Base.

Enters State Service

Anotiier notable structure \\ hicii

Paul designed is the multiple arch

bridge across the San Luis Rev River

near Bonsall. Because of the proximity

of the San Luis Rey Alission, the lines

of tlie bridge were made to conform
w itii the architecture of the old mis-

sion, \\ iiich resulted in a very pleas-

ing and beautiful structure.

it w as in the earl\- thirties tiiat con-

siderable expansion occurred in the

State's iiighway and bridge building

program. It was in 1933 that Paul be-

came associated with the Bridge De-
partment. Since that time he has

represented the department on the

planning and construction of many of

the major structures in the Los Ange-
les area. His work as Resident Engi-

neer included such structures as the

Santa Monica Tunnel, both of the Ar-
ro\ () Seco Freeway bridges over the

Los .Angeles River, the Fair Oaks
Bridge in South Pasadena, and the

Sunset Boulevard-Glendale Boulevard

separation structure.

In Planning Section

^\'ifh the tremendous increase in

freeway construction in Southern

California, Paul joined the planning

section of the Los Angeles Office of

tlie Bridge Department where his

background of design and construc-

tion could be brougiit to bear on the

problems of the cxpantling freewa\'

program. This position he licld until

his retirement.

A characteristic of Paul has been

his willingness to impart to others

w itii less experience tiie fruits of his

Les Bertken

On August 23, 1954, Les Bertken

Assistant Location Eugineer, began {

period of vacation prior to his officia

retirement from state service aftei

nearly 36 \ears on October 1, 1954

He started with the Division oJ

Highwa\s, District \'I, in Decembei
of 1918 on construction and survey

assignments, and in 1926, after brie!

service in District \'III, transferred tc

District I\', where he has been con-

tinuously employed.

Bertken was appointed chief ol

part\' shortly after his arrival in the

district, and his entire service has beer

devoted to location surve\s. There

isn't a route, path or byway in tht

district that Les is not familiar w itii

He was in on the solution of most ol

the tough location problems in the dis- i

trict. The location of Route 5 in Santi

Cruz County from Los Gatos t(

Scotts \'alley particularl\- stands oui

in his recollection, where, due to tiic

heav\- brusii and broken terrain, the

going was extremelv difficult.

Les is retiring near the minimun
age limit, and is looking forward t(

operating a gold mine in his home
County of Mariposa. He has plcnt\

of youth and energy for this purpose

and his many friends wish him much
happiness and success in his new ven

ture.

extensive knowledge and experience

His advice has been solicited and

liighl\ \alued by his associates.

He is a life member of the .-Kmcri-j

can Society of Civil Engineers, liav-l

ing joined the organization in 1917.

He has been a full member since 1927

The \\'arsons have two sons, .Mil-

lard L. Watson of South Pasadena,

and Paul R. Watson, Jr., of Sacra-

mento, who is Assistant Construction

Engineer for the State Division ol

Higliwa>s.

Paul sa\s that the most important

e\ent of his career was his marriage

on February 2, 1911, to Alys E. Bul-

lock. The Watsons live at 1535 Ra-

mona .Avenue in South Pasadena.
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lALLING PAUL BUNYAN
itntinued from page 41 . . .

jiougli time had been available, it

ouUI have been possible to burn the

iaterial but this process is very un-

onomical so the contractor negoti-

'ed for disposal sites from propcrt\-

wners along the right of \va\- and

auled, dragged, or pushed the logs,

unips, humus, etc., to these sites.

hcse disposal areas are situated so as

) be well screened from the traveled

''ay by the dense growth of trees and

rush. Some merchantable trees and

)gs have been obtained from the

learing operation and these have a

eady market in this area where lum-

ering is a major industry.

The larger portion of the grading on

lis project involved the use of 515,000

DHS of imported borrow to construct em-

lankments. The remainder of the con-

truction involved the use of 127,000 cubic

ards of roadway excavation, a major

lortion of which was involved in the level-

ig of a small rocky knoll near the line for

ise as local borrow. Also included in this

tern was approximately 14,000 cubic

'ords of excavation for the removal of

pnsuitable material from six swamp areas

vhich are crossed by the new alignment,

hese swamps were from two to six feet

Jeep and were backfilled with river

jravel.

Due to late rains this past spring

and early summer and to the poor

drainage of the terrain through which

the alignment passes, many areas of

mudd\-, unstable ground were en-

countered. In order to obtain a stable

roadbed, it was necessary to strip this

imsuitable material, which varied in

depth from one to three feet, prior

to starting embankment construction.

Frontage Roads and Structures

In order to reduce access to a mini-

mum, several small frontage roads

were constructed, the major one being

approximately one-half mile in length

along the south side of US 199 at the

new intersection with US 101. This

latter road serves farm property, a

subdivision, and a motel. Its effect on

the growth of this area will be

watched with interest as it is the first

frontage road constructed in Del

Norte County.

In addition to the two cattlepasses

previously mentioned, five reinforced

concrete box culverts were con-

structed on the new section of align-

ment. Reinforced concrete pipe cul-

\erts were used at other locations

throughout the job.

The total contract allotment is

$846,190.44. Floyd O. Helm is Super-

intendent for the McCammon-Wun-

ARCHIBALD M. WALSH
Continued from page 60 . . .

Sign Route 17 between Los Catos and

Santa Cruz, the freeway construction

on Sign Route 1 between Santa Cruz

and Watsonville and the construction

of the Half Moon Bay Flight Strip

during World War II. In 1950 Walsh

was promoted to .senior highway engi-

neer and was assigned as field super-

visor on construction contracts in the

southern portion of the district.

In retirement Arch Walsh leaves

many younger engineers to carry on

highwa\- work with the benefit of the

sound training he imparted.

HELEN MacLACHLAN
Continued from page 60 . . .

total number of employees in the Di-

vision of Highways has increased

from about 6,200 to just over 10^000.

Now that she is retired, Helen plans

to devote some of her time to charity

work and expects to be kept busy the

rest of the time with house and gar-

den work at the family home in Sac-

ramento.

derlich Company, B. D. Van Zandt

is Resident Engineer for the State, and

Alton Kay represents the Bridge De-

partment for the concrete structures.

looking south from the north end of pro/ecf showing grading in progress on the only port/on of alignmenf which was relatively dear of brush or trees. Clearing here

involved only the removal of occasional stumps from approximately 3,000 feet of posture land.
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SAN FERNANDO PASS
Continued from poge 37 . . ,

opment of the historic pass into the

San Joaquin \'allcy, where as early as

the fall of 1865, oil drilling activities

were alreaci\- under \\a\' in what are

now the McKittrick Oil Fields of

Kern Counts-.

Around the early 1870's, when dust

became a menace due to the terrific

amount of travel, the road through the

cut was paved with black asphalt.

Then, with the extension of the South-

ern Pacific Railroad line through

Southern California in 1875, a tunnel

was cut through the mountain, and a

considerable amount of shipping was
carried on by rail, thus relieving some
of the pressure on the wagon road.

But w itii the turn of the century,

pressure began building up again.

Beale's Cut was no longer wide
enough to accommodate the heavy

flow of traffic; moreover, the road it-

self was too steep for the newfangled
"gasoline buggies" that were chugging

over the roads of Southern California

in ever-increasing numbers.

Come 1910, the population of Los
Angeles County had risen to 504,131;

and there were some 44,1 32 automo-
biles registered in the State, many of

which at one time or another were
cluttering the narrow San Fernando-

Fremont Pass Road through Beale's

Cut. There was only one answer:

Build a new road!

Action came swiftly, when that

same year, Los Angeles County,
through a bond issue, began the con-

struction of the Newhall highway
tunnel tiirougii the ridge of hills to the

west of the old cut. Although the new
tunnel had a bore of only 17 feet 5

inches, it provided two lanes for traf-

fic, which was a marked improvement
over the old, steep, one-way road.

For nearly three decades the famous
tunnel—part of the State Highway
System since 1916—accommodated the

ever-increasing amount of traffic to

and from the Los Angeles area. But
by 1938, it was no longer adequate.

At times an average of 3,000 cars per

hour passed through the tunnel, with

traffic blocked for a mile behind. To
eliminate the critical bottleneck—the

worst in Southern California—the

State Division of Highways removed
the old tunnel in 1939 to make wa\'

3n Mcmoriam

SAMUEL M. TEMPLETON

District XI was saddened by the

news of the passing of Samuel M.

Templeton, June 16, 1954, at a

local hospital after an illness of

several months. Mr. Templeton, a

highly regarded employee of the

district, was born April 26, 1895, at

Clarksville, Texas, and after gradu-

ation from high school attended

Trinity University in Texas until

1915. After service during World

War I, he began his chosen career

in engineering and served as in-

strument man, field inspector, esti-

mator, and field office manager
with private concerns and municipal

agencies prior to his employment

by the Division of Highways.

On August 4, 1930, Templeton

accepted employment with the Divi-

sion of Highways as a junior civil

engineer in District VIII under E. Q.

Sullivan, who was then district en-

gineer in District VIM. Shortly there-

after he joined the newly formed

District XI and transferred to San

Diego as an assistant resident engi-

neer on October 9, 1933.

During his tenure in District XI,

Templeton served as a field con-

struction inspector on many of the

quickly developing highway proj-

ects. At the time of his passing Tem-

pleton was an assistant highway

engineer.

Those surviving him include three

sons, Samuel M., Ill, William W.,

and David, and a daughter, Mrs.

Charles Graham, all of San Diego.

for a new four-lane divided express-

way—the present Highwa>' US 6.

Today, picturesquely silhouetted
against the sky, within sight of the

heavily traveled highwa\", the historic

gatcwax' through which the tide of

empire once surged, stands deserted

and alone; serving only to intrigue the

passing motorist and to attest to the

skill nnti perse\erencc of California's

pioneer road buiklcrs.

I'ditor's Notk:

As ii lUivii source o( iiifonimtioii on Sjii

Fernando Pass, the author acknoivledf;es:

Vcrvetie Snyder Ripley: "The San Fer-

nando Pass and the Pioneer Traffic That
iVent Over It." Quarterly, Historical So-

ciety of Southern California; March, 1947—

Part I; Septeviber, 1941-Part II; March,
I94S Part III.

3n fUcmoriam

JOHN W. CORVIN

John W. "Jack" Corvin, Assistant

District Engineer of District V, Divi-

sion of Highways, died in San Luis

Obispo on September 18, 1954,

after a long period of illness. He
had been an employee of the Cali-

fornia Division of Highways since

graduation from the University of

Nevada in 1928.

Born in Green River, Wyoming,
January 25, 1905, Corvin come to

California as a child and was edu-

cated in Roseville.

His first job with the Division of

Highways was as a choinman and
rodmon for District III on the Emer-

ald Bay, Lake Tahoe, construction

project. He continued to work on

surveys, as resident engineer on all

types of paving jobs, and later

served as District Materials Engi-

neer and District Location Engineer.

During World War II Corvin was

assigned to location and construc-

tion of emergency flight strips, and

for one year was sent at the re-

quest of the Federal Government to

serve as field engineer on highway,

railroad and army camp construc-

tion in Iran.

After World War II Corvin served

for a brief period in District II, Red-

ding, and then returned to Head-
quarters Office in Sacramento, serv-

ing in an administrative capocity

and as Assistant Traffic Engineer.

He was assigned to District V in

1950 as Assistant District Engineer,

with jurisdiction over various dis-

trict functions including traffic, ma-

terials, right of way and adminis-

tration.

Corvin is survived by his widow,

Dorothy, and daughter, Amelia

Mary, in San Luis Obispo; and by

two sisters, living in Roseville.

GEORGE G. POMEROY
Confinuee^ from page 61 . . .

dusrr\ including the cmbrNonic auto^

mobile indusrrx', and later with the

Santa I'c and Western Pucilic Rail-

roads.

Poinei'oy and his wile li\c at 4S10

Eighth .\venue in Sacramento. He ex-

pects to spend much of his time after

retirement pursuing his hobbies of

rock collecting and photography.
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Financing of By JAMES GALLAGHER, Senior

Bridge Engineer (Retired)
Seattle Public Lioiu,/

JAN 3 1955

What Can Be Done to

Obviate Legal Delays G\ r^ ^AIM c{ 1955

rdde beod rations
what can be done to eliminate or at least minimize the long legal delays which threaten to hold up important highway

construction projects involving railroad grade separations?

The railroads and the road-building public agencies involved are bound to disagree over how much of the cost of lhe

project each party should bear. Unfortunately, while the argument continues, an increasing volume of highway and rail-

road traffic is subjected to the delays and dangers of existing grade crossings.

In this article Mr. Gallagher reviews the history of this problem in California and other states and suggests a method of

getting the separation built first and ironing out the financial dispute later.

Mr. Gallagher retired at the compulsory age of 70 on September 30, 1954, after 33 years of service in the Bridge De-

partment of the Division of Highways. He is widely recognized as an authority on the complex problems of railroad-high-

way grade crossing elimination.—£d//or.

W„:HF,\ Tin RAILROADS wcrc first con-

structed in California, highways were

Few and far between. The railroads,

It their own expense, constructed

LTOssings at grade or at separated

grades, depending on the topography.

A.t this time, grade separations were

Few and usually occurred only when
iiade necessarv by the topography.

\\'ith tlie development of the motor

ichicle, highways assumed a con-

;tantlv increasing importance in the

lational economy. Cahfornia, in par-

icular, became a "state on rubber-

:ired wheels," its motor vehicle reg-

stration growing from 36,000 in 1909

about 6,000,000 in \954. Since 1927

lighway construction in general has

)een financed from various special

axes paid by these increasing num-
)ers of highway users, plus some fed-

:ral aid. The annual expenditure for

najor highway construction purposes

n California now approximates |200,-

)00,000 per \ear.

Separations Necessary

"Stop, Look and Listen" was the

tandard warning in the old days to

he occasional slow-moving highway
chicles approaching a grade crossing

raversed by fast-moving trains. Now-
idays highway traffic is neither occa-

ional nor slow-moving, nor is the mo-
oring public ^\•illing to "stop, look
ind listen" at everv railroad crossinEf.

The safe and expeditious movement
of both railroad and highway tratTic

demands that major points of conflict

be resolved by separation structures.

Such structures are expensive. Who
should bear their cost, and to M'hat

proportionate extent? The inlportance

of a practical solution to the problem
grows in proportion to the rapidly ex-

panding population and economy of

this State.

Early Decisions

The problem is by no means new.
The Public Utilities Commission of

the State of California was organized

in 1911 (under the name of the Cali-

fornia Railroad Commission). Its

powers and duties were defined in the

Public Utilities Act of 1915. Among
the powers delegated to the commis-
sion was:

" * * * exclusive power to deter-

mine and prescribe the manner, in-

cluding particular point of crossing

and the terms of installation, opera-

tion, maintenance, and use of railroad-

highway crossings."

Thus, even in 1915 the need was
apparent for a body to adjudicate con-

flicting interests of railroads and high-

wa\s at crossings.

Over the course of the next 1 8 years

the problem proved not too difficult

of solution. Financial limitations kept

the volume and standards of hiarhwav

construction at a relatively low level,

and there were not very many cross-

ings where highway traffic was heavy
enough to make a separation structure

urgent. Nor, at that time, did the rail-

roads regard highway transportation

as a seriously competing industry.

During that 18-year period the com-
mission apportioned to the railroads

a varying proportion of the cost of

highway-railroad separations, depend-
ing on the particular circumstances of

each case. But it did hold consistently

that the railroads do constitute a

barrier to the interchange of traffic,

whether it be a horse-drawn cart or
the speedy horseless carriage of today
and that railroads do have a continu-

ing obligation to provide, or to par-

ticipate in the cost of providing, safe

and convenient means of crossings of

their tracks.

In general, prior to 1933, the com-
mission apportioned to the railroad

involved 50 percent of the cost of

a highway-railroad grade separation

which eliminated an existing grade

crossing; and 25 percent or less where
an existing separation was recon-

structed or where the new separation

\\as on new alignment which did not

eliminate an existing grade crossing.

As the volume and speed of vehicu-

lar traffic continued to rise and with
them the standards of highway con-



struction, there came a marked in-

crease in the number and the over-all

cost of grade separations. Also, the

railroads began to contend that the

improvement of major cross-country

highwa\s had reached the point w here

they were being increasingly used by

long-haul motor trucks. If required to

contribute to the cost of a grade sepa-

ration in excess of railroad benefit the

railroads argued, thc>- were in effect

being forced to contribute to the con-

struction of a roadway for the use of

a competitor.

The commission took cognizance of

this argument in its 1933 Decision "No.

25551 for construction of the Plaza

Garage Underpass in Tulare County.

This was a grade separation which

eliminated an existing grade crossing

on US 99. The decision required the

Southern Pacific Company to con-

tribute $15,000 towards the construc-

tion of this grade separation costing

$66,700 exclusive of paving, or about

22 percent of cost, as compared with

50 percent apportioned by previous

commission decisions in similar cases.

It is to be noted that this decision was

rendered at the depth of a financial

depression, when the earning capacity

of business was very low.

Federal Aid Truce

The next decade or so was a period

of uneasy truce, with the inevitable

showdown deferred as a result of the

Federal Emergency Relief Act of

1935. That act provided Federal

Works Progress funds for complete

financing of the elimination of hazards

at railroad-highway grade crossings,

including construction of grade sepa-

rations as well as installation of auto-

matic crossing protection devices.

Approximately $17,000,000 was al-

lotted to California for these purposes

under 1935 and subsequent federal ap-

propriations up to 1944 and a total of

101 grade separations were built in

this State with federal funds. These

grade separations involved no cost to

the railroads, except that they were

reimbursed on the basis of direct out-

of-pocket costs for work done by rail-

road forces, with no allowance for

overhead and similar items.

Actually, it was 1949 before the

Public Utilities Commission issued an-

other decision w hicli adjudicated tiic

cost of a grade separation bctw een the

railroad and the public. The railroad

grade separations on the state high-

wa\s constructed during this period

were practicalK' all financed w ith fed-

eral grade crossing funds, apportioned

under the 1935 and subsequent acts

or with federal funds under the 1944

Federal Aid Highw ay Act. A few sep-

arations on new highwa>- alignment,

which did not close any existing grade

crossing, were financed wholh- with

state funds by agreement.

Benefit Principle

The Federal Aid High\\a>- Act of

1944 introduced a new element. The

act provided that for construction of

a highway-railway grade separation,

the railroad involved is liable for the

amount of the railroad benefit but not

to exceed 10 percent of the cost. In

passing the 1944 Highway Act, Con-

gress recognized that the railroads

have an obligation to contribute to the

cost of grade separations, but limited

the railroad's obligation to 10 percent

as maximum railroad benefit, possibly

to protect the railroads from too

heavy a financial burden incident to

the construction of numerous grade

separations as part of accelerated high-

way programs throughout the Nation.

What constitutes railroad benefit?

For three years after the passage of

the 1944 Federal Highway Act, the

State of California and the railroads

were unable to reach a satisfactory

agreement on this point. The railroads

placed a verv small valuation on the

intangible benefit accruing to them

from a grade separation. They com-

puted it either on the basis of average

annual out-of-pocket costs at the

crossing in question for claims, legal

expenses, repair of damage, and grade

crossing maintenance, or on the total

amount paid by tiie railroad because

of crossing accidents on its California

trackage, divided by the total num-
ber of its grade crossings. On the lat-

ter basis, one raiiroail figured its an-

nual savings by elimination of hazards

at an average grade crossing at less

than $200.

Other states faced riic same pioi)-

lem of establishing raiiroail benefit,

with the consequent stoppage of con-

struction of grade separations und

the 1944 act. A definition of railrol

benefit was needed. It was provide

bv joint committee action of t

:

American Association of Highw-
Officials and the Association of Auk-

ican Railroads, and was set forth i

General Administrative Memorandum
No. 325 of the U. S. Bureau of Pub
Roads, dated August 26, 194S.

Fhis memorandum provides in

feet that if the existing grade crossii

which the separation is designed

eliminate is closed, the railroad bene

and railroad contribution is 10 pe

cent; if this principal grade crossii

is not closed, the project is consider

of no benefit to the railroad and ther

fore no railroad contribution is

quired.

In California both the State antl tF

railroads have accepted G. A. .M. N
325 as a basis for figuring railroad co

tribution to the cost of grade separ

tions financed in \\ hole or in part wi

federal funds; and since 194S. Califo

nia has had very little difficulty-

reaching satisfactory agreements wi

the railroads for construction of grai

separations on federal aid projects.

In the case of totally new crossint

G. A. M. No. 325 considers a ne

highway crossing of the railroad

being of no benefit to the railro;

and therefore requiring no railro;

contribution; while a new railro;

crossing of an existing highw a\- is co

sidered wholly for the railroac

benefit and should be financed K

percent by the railroad. This appo

tionment has been followed in Ca

fornia not only on federal aid prr

ects but also on those financed wi

state or railroad funds alone.

The total cost of a highwa>-railro;

grade separation for the purpose

determining railroad benefit and li

l)ilit\- under the 1944 Highway Ac

is specified in G. A. .M. No. 325

the cost of that portion of an iniprov

nient which will accomplisii redu

tion or elimination of railroad cros

ing hazard including cost of constru

tion engineering and right of wa
riiis includes cost of underpass i

overhead structure, necessar\- higl

wa\- appioach and rail approach

tiiereto, railroad shoofly, highway d

tour and all work ncccssar\- to effe^i

California Highway



Ai ihe Los Feliz Road grade crossing (Glendale-Los Angeles cify iinel heavy traffic backs up behind the gates while one ol numerous daily trams passes

the separation. In California \\e have

used the definition as given in G. A.

iM. No. 325 for the last several years

and have had very little difficulty in

reaching agreements with the railroads

as to what items should be included.

Washington Boulevard Case

The issue regarding apportionment

of cost for improvement or replace-

ment of existing grade crossings not

involving federal aid, was brought to

life sharply by a Public Utilities Com-
mission decision in 1949 in the case

of a proposed \\ idening of the Wash-
ington Boulevard underpasses of the

Santa Fe tracks in the City of Los

Angeles.

The case originated in 1932, when
the commission had apportioned 25

percent of the cost of the widening
to the railroad and 75 percent to the

city, but the project was deferred by
the city, and was revived in 1949.

The commission's 1949 decision ap-

portioned to the railroad not 25 per-

cent, but 50 percent of the cost of

widening the underpasses from the

existing 24 feet to 56 feet, the width
of the adjacent street sections. Neither
party was satisfied. The railroad con-

tended the \\ idening was of no benefit

to the railroad and the city contended
the railroad should pay the total addi-

tional cost due to presence of railroad.

for widening of the underpasses to 96

feet, the planned ultimate width of

that part of Washington Boulevard.

Both sides asked for a rehearing.

In June, 1952, the commission is-

sued its Decision No. 47344, appor-

tioning to the Santa Fe 50 percent of

the estimated 1569,000 cost due to

presence of railroad of widening the

underpasses to 96 feet.

Commission's Decision

The commission's Decision No.
47344 covering the rehearing, states:

"There is no statutory requirement that

this commission follow any particular

theory of allocation of costs. Under the

theor>' advanced by the City of Los An-
geles that the railroad should pay the

additional costs of construction resulting

from the presence of the tracks, the rail-

road's share would amount to about 86

percent of the total costs. Under the the-

ory advanced by the railroad that it

should pay only according to the benefits

it receives, and considering its contention

that it receives no benefits, its contribu-

tion would be nothing.

"The authority of this commission to

allocate costs, as designated in Section

1202 of the Public Utilities Code, supra,

is an exercise of the police power on the

part of the State of California through
the medium of its agency, the PubHc
Utilities Commission. We hold that the

law is well established that under the ex-

ercise of the police power a state may
regulate the crossings of railroad with its

highways, and may require grade separa-

tions to be erected and maintained, ap-

portioning the costs in the exercise of its

sound discretion."

Los Feliz Case

At about the same time the commis-

sion issued its Decision No. 47420, con-

cerning the Los Feliz Road crossing

of the tracks of the Southern Pacific.

In this case it apportioned the total

estimated $1,493,200 cost of a grade

separation as follows: 50 percent to be

borne by the Southern Pacific Com-
pany, 25 percent by the Count>' of

Los Angeles, ll'/i percent by the City

of Glendale and 12'/2 percent by the

City of Los Angeles.

The railroad's contention was that

its contribution should not exceed

$118,340, computed on the basis of its

net annual monetary savings by the

closing of the grade crossings, capi-

talized at 5 percent. The City of Glen-

dale, on the other hand, maintained

that the railroad should bear the entire

cost of the separation, since in the ab-

sence of the railroad the present street

would be adequate and no grade sep-

aration necessary. The commission's

decision in this case reaffirmed its po-

sition as outlined in the Washington
Boulevard decision.

Both decisions were appealed by
the respective railroads to the Su-

preme Court of California. When the

state court denied the appeals, they

and Public Works



were taken to the United States Su-

preme Court. The railroads contended

chat in the allocation of costs tiie or-

ders of the commission take railroad

property without due process of law

,

arc so arbitrary and burdensome as to

constitute an interference w ith inter-

state commerce, and that costs should

be distributed on the basis of benefits.

Supreme Court Decision

The United States Supreme Court,

in its decision of November 9, 19.^3,

upheld the orders of the Public Utili-

ties Commission. This settled the

Washington Boulevard and Los Feliz

cases but did not provide a perma-

nent solution to the problem. On the

contrary, it practically insures the fact

that railroad-highway grade separa-

tions (unless they are on a federal aid

construction program) will not be

constructed without prolonged and

costlv hearings, with each case being

fought out individually.

The U. S. Supreme Court decision

dealt primarily with the question of

whether the allocation of the reason-

able cost of grade separation improve-

ments by the P. U. C. was arbitrar\-

unless it was based on the benefits re-

ceived, as contended by the railroads.

The court drew a distinction be-

tween benefits in the ordinary sense,

w hich serve to enhance the value of

the property involved, and the im-

provements expected to result from

the grade separation project. The de-

cision said in part:

"Rather, in the cases at bar, the im-

provements were instituted b)' the State

or its subdivisions to meet local transpor-

tation needs and further safety and con-

venience, made necessary by the rapid

growth of the communities. In such cir-

cumstances, this Court has consistently

held that in the exerci.se of the police

power, the cost of such improvements

may be allocated all to the railroads.

There is the proper limitation that sucl\

allocation of costs must be fair and rea-

sonable. Nashville, C. ej- St. L. R. Co. v.

Walters, 294 U. S. 405, 415, and the cases

there cited. This was the standard ap-

plied by the Commission. It was not an

arbitrary exercise of power by the Com-
mission to refuse to allocate costs on the

basis of benefits alone. The railroad

cracks arc in the streets not as a matter

of right but b>' permission from the State

or its subdivisions. The presence of these

tracks in the streets creates the burden of

constructing grade separations in the in-

terest of public safety and convenience.

Cors pile up behind a grade crossing on Sfafe Highway Route 162 (Fletcher Drive) it} Los Angeles

I laving brought about the problem, the

railroads are in no position to complain

because their share in the cost of alleviat-

ing it is not based soleh' on the special

benefits accruing to tlicin from the im-

provements."

Nashville Case

The court went on to stare that in

the Nnshi'illc case relied on b\- the

railroads, in the first place the grade

separation w as on a state highway sys-

tem rather than serving a local com-
munity, thus bringing in the factor of

long-haul competition; and in the sec-

ond place, the fixing of the railroad's

share of the cost at 50 percent could

be considered arbitrary anil unreason-

able. In tliat case the 50 percent was

fixed by statute, with no considera-

tion of the special facts of tlie case

in\olved.

The California commission, oti the

other hand, considered all the evidence

offered, the decision continues, "and

properly applied the rule of alloca-

tion sanctioned bv this court. I heic is

no showing on these records ot aiiii-

trarincss or unreasonableness in rlic

commission's orders, and none is

claimed except as the commission re-

fused to allocate costs on the basis

of benefits received, which we hold

it w as not required to do.

"Certainly, if the commission has tlic

right to order these improvements ;iiul

has not, in allocating the costs, acted --n

arbitrarily as to deprive the railroails of

their property without due process of

law, the fact that the iTuprovements may
interfere with interstate commerce is in-

cidental. The construction and use of

public streets is a matter peculiarly of

local concern and great leew ay is allowed

local authorities where tliere is no con-

flicting federal regulation, even though

interstate commerce be subject to mate-

rial interference.

California Highways



"When rhc aiipcll^iius went on tlic

streets ill question, they assumed the Uur-

ilen of sharing on a fair and reasonable

basis tlie costs of any changes for the rea-

son of public safety and convenience

made necessar\- b\' tlie growth of the

communities.

"The orders of tlie coniniission arc not

arbitrar\ or unreasonable and do not de-

prive the appellants of their propert\-

without due process of law, nor do the>'

iiitcrfere unreasonably with interstate

ci>iiiniercc."

Effect of Decisions

While the Siiprcnic ("ourt decisions

re[)rescnr ii cle;ir-cut solution to the

Washington Boulevard and Los Feliz

situations, they may have the result ot

requiring the Public Utilities Commis-

sion to apportion costs for all similar

separations proposed for state high-

\\a>'s and other streets and roads in

California unless they are on the fed-

eral aid construction program.

Other States

A report put out b\' the Associa-

tion of American Railroads in 1950

based on questionnaires sent to states

throughout the Union, shows that in

IS states the apportionment of cost

between the railroad and the public is

by a commission, 19 states have legis-

lation requiring the railroads to con-

tribute 50 percent or more, and si.\

states require railroads to contribute

10 to 25 percent. In five states, rail-

road contribution is based on benefits

not to exceed 10 or 15 percent of the

cost. Six of the states differentiate be-

tween local highways and through
highways. The laws of several states

require railroads to contribute to the

cost of new grade separations on new
highway alignment.

In 1951 the Tax Research Associa-

tion of Houston, Texas, submitted a

questionnaire to all of the states and

the District of Columbia regarding the

financing of grade separations. The
results of this questionnaire were pub-
lished in a report .March 1, 1952. The
Texas report includes tabulations

showing number of grade separations

built from 1939 to 1950 inclusive, in

each of various states, the total cost

of said separations and the source of

funds. Six states are not included in

the tabulation because they did not

answer the questionnaire or did not

include sufficient information.

"Si/'

Four lanes of Washington Boulevard traffic in Los Angeles funnels into this two-iane underpass

Texas Report

The Texas report sho-ws clearh- that

in the 1939-1950 period the majorit}-

of states used federal funds for financ-

ing grade separations. Of the five

states which have statutes requiring 50

percent railroad contribution, only

one (X'irginia) showed a railroad con-

tribution of more than 10 percent.

Two other states ^\ith statutes requir-

ing railroads to contribute 15 percent

showed a total of only 10.37 and 7.50

percent railroad contributions.

The New York Grade Crossing

Elimination Act of 1939 provides that

the cost of grade crossing elimination

shall be paid initially by the state, with

the amount of railroad contribution

to be adjudicated later by the Public

Service Commission and the state re-

imbursed to that extent.

Under this .system New York re-

ports a total of 196 grade separations

constructed between 1939 and 1950,

inclusive, at a total cost of $60,791,000,

to which the railroads contributed

18,290,000, or 13.64 percent.

It is apparent from the Texas re-

port that those state laws requiring

a 50 percent railroad contribution are

largely inoperative. (Also, as indicated

in the Supreme Court decisions, a

fixed percentage may be ruled by the

courts as arbitrary.) Except for \'ir-

orinia, the states which have obtained

the largest contributions from the rail-

roads have been those states with laws

requiring a more moderate railroad

share and those states where the ap-

portionment of cost is determined by

a commission.

and Public Works



Delay Problem

There is one serious defect, how-
ever, in the commission procedure as

now practiced in California. The nec-

essary time-consuming steps in argu-

ments, hearings, reviews, briefs and

appeals means that the construction of

badh' needed grade separation is not

effected at the time tliey are needed.

The delay extends into years ^vhere

there is disagreement over apportion-

ment of costs. The process is par-

ticularl\- slow when the railroads con-

test the basic principles on which
apportionments are made. The City of

Los .Angeles made its application in

the Wasbiiif^ton Uoiik'-jard case in

1948; the U. S. Supreme Court deci-

sion was issued in November, 1953.

The railroads' position apparently is

that they will not voluntarily assume
any greater costs than they arc legally

required to do. This means that, in

the absence of further action by the

Legislature, elimination of existing

grade crossings or widening of exist-

ing separations not involving federal

aid must be delayed for a year or

more after the filing of an application

w ith the P. U. C. On nonfederal aid

projects, California has been unable,

except in a fe\\ isolated cases, to reach
satisfactory agreement with railroads

as to the amount of railroad contri-

bution to crossing projects which in-

volve elimination of a railroad grade
crossing or reconstruction of an exist-

ing separation.

Actually, the cost to rlic public

caused In- the delay in the construc-
tion of a needed grade separation may
be more than the amount of an\- an-

ticipated railroad contribution. The
prime responsibility of the highway
builder is to provide safe and ade-

quate roadways for vehicular traffic as

rapidly as possible, and also as eco-
nomically as possible so that the high-
w ay user gets full \alue for his tax dol-

lar. This means, among other things,

that the railroads .should pay their

proper share of the cost of a grade
separation.

Conflict Over Benefits

The railroads have taken the posi-

tion that their proper share is the

amount of monetary benefit they
would receive from the construction

of the structure and the elimination of

the grade crossing hazard. Since 1944

the railroads in California have en-

deavored to obtain passage by the

State Legislature of a law directing

the Public Utilities Commission to ap-

portion the cost of grade separations

on the basis of bencfiLs. The Washing-

ton Boulevard and Los Feliz decisions,

apportioning 50 percent of the costs

to rhc railroads, will undoubtedly re-

sult in a particularly strong concerted

effort in 1955 to obtain enactment of

such a law, since these decisions indi-

cate a trend toward higher apportion-

ments to the railroads.

If a law involving benefits is to be ef-

fective in expediting negotiated agree-

ments with the railroads, it should

clearly define "benefit."

As indicated earlier, the railroads'

interpretation of benefit to them is

the capitalized \alue of the annual

monetary savings or tangible benefits

accruing to the railroads by reason of

construction of a separation. B\" in-

ference, they consider anything else

to be for the benefit of vehicular traf-

fic. They omit all costs and intangi-

ble benefits not appearing on their

books. Thus, w here a 24-hour cross-

ing watchman and manual gates are

eliminated by a grade separation, the

capitalized value of annual savings ac-

cruing to the railroad might approxi-

mate 10 percent of the cost of the

separation; but for a crossing pro-

tected by such devices as automatic

iTashing lights the monetary saving to

the railroad will amount to only 1

or 2 percent of the cost of separating

grades.

Railroads' Interpretation

The railroads' interpretation of a

benefit docs not include, for example,

the often substantial cost of a tem-

porary shoofly or trestle to carry rail

traffic iluring construction of an un-

derpass; nor does it include the benefit

accruing to the railroad by elimina-

tion of interference from \cliicular

traffic.

The railroads' interpretation com-
pleteh' disregards the public's right to

the u.se of a safe and convenient cross-

ing of the tracks. The railroad's pas-

sengers and freight certainh' ha\e no

superior and inalienable rights to the

use of a crossing. The apportionment

of 50 percent to the users of the high-

way and 50 percent to the users of the

rails, \\hich is specified in numerous
past decisions of the California Public

L'tilities Commission and in legislation

in various other states, is not unreason-

able on the basis of mutual obligations-

for the elimination of conflict between

rail and vehicular traffic at a grade

crossing.

The railroads have often cited the

great number of grade crossings in

the United States, stating that a re-

quirement to eliminate them all at rail-

road expense would bankrupt the

railroads. As far as California is c<in-

cerned, the current construction pro-

gram (July, 195.3, to January, 1955) .

includes 38 railroad-highw a\' grade
|

separation projects, 30 of w Inch (21 '

new crossings are on new alignment

and nine widenings are on federal aid

projects) involve no railroad coiirri-

bution. Of the remaining eight, se\ en

separations will eliminate existing

grade crossings and are being financed

with federal aid with 10 percent rail-

road contribution. The other project

is not on a federal aid route; it in-

volves widening of an existing under-

pass, and proceedings to deterniiiu

apportionment of the cost have been

commenced with the Public Utilities

{."omniission.

Railroad Contributions

The total railroad contribution, fo!

the seven elimination projects in Call

fornia under federal aid projects total:

about 1450,000. This does not indicate

a serious drain on railroad finances toi

the elimination of existing grade cros.s-

ings. .\s a matter of fact, the railroad;-

are currently spending approximatclx

11,200,000 for cotistructing .separa-

tions at new railroad crossings of exist-

ing state highways.

In the meantime, while debate o\ci

apportionment goes on, a method

must be found to insure the prompt

construction of urgentl\- needed grade

separations. The cost in terms of de-

la\- and danger is too great at man\

existing grade crossings to wait untii

a final judgment is i.ssued by a court

of last resort.

Railroads and higliw ays are both es-

sential to the national economw In the

. . . Continued on page 6j
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New freeway
Ramona-99 Projeci Through

Pomona, Claremont, Ontario

And Upland Now Completed

By GEORGE L. LAIRD, Bridge Construction Engineer, Southern Section; C. J. McCULLOUGH, Resident

Engineer, District VII, and E. A. BANNISTER, Resident Engineer, District VIII

\^\ NOVEMBER 16, 1954, tllllt por-

ion of the US 99-R;iniona Freeway in

)istricts MI and \'III between San

^inias Avenue in Los Angeles Count\-

ind Archibald Avenue in San Bernar-

iino County was opened to public

raffic. This 13.5 miles of freeway

)asses through the Cities of Pomona,

"laremont, Upland, and Ontario. It is

he longest single section of full free-

va>- to be opened at one time in the

itate of California. It is rare indeed

hat two adjoining major construction

ontracts, in this case totaling some

9,000,000, progress to completion so

hat the opening to public traffic can

le on the same day and at the same

ime.

This highwiU' is one of the most im-

lortant traffic arterials entering the

.OS Angeles metropolitan area. It is

he most direct route connecting Los
Angeles with Imperial \'allev and

roads leading to the eastern section of

the United States. Its importance is

shown by the fact that this state route

was one of the first in the Los An-
geles area to be declared a freeway by
the Stare Highway Commission.

Seven Major Contracts

Although we have here the situa-

tion of a L3. 5-mile length of freeway

being in effect a single unit, it is inter-

esting to note that there are 6.3 miles

in Los Angeles County within the Dis-

trict VII area and 7.2 miles in San

Bernardino County within the Dis-

trict VIII area and also that it took

seven major construction contracts to

carry this vital freeway link to com-
pletion. The completed construction

provides a four-lane freeway with

provision for ultimate expansion to six

lanes b>' the addition of two lanes in

the median area. The lanes of the

traveled way consist of portland ce-

ment concrete pavement. Shoulders,

auxiliary lanes and ramps are of plant-

mix surfacing.

The interchanges in the Pomona-
Claremont area are of several types

with the diamond shape used predom-
inately. These points of ingress and

egress are located at important cross

streets and are, in general, evenly

spaced throughout the area. The
braided connection with the existing

traveled way near the westerly end of

the project not only provides a con-

venient entrance to Pomona but also

becomes the junction of two free-

ways. The westerly one mile of exist-

ing Route 26 becomes Route 77. The
latter route has been declared a free-

way from its junction with the Ra-

mona Freeway to the San Bernardino

county line. The Ramona Freeway

also crosses State Route 19 which is

Looking southerly along Son Antonio Avenue showing dual Ramona Freeway bridges

ind Public Works



Looking north along Park Avenue showing freeway bridge structure

Gare\' A\eniie. This route, carrying

approximately 10,000 \chicles per day

is the most important north and south

connection between Foothill Boule-

vard, State Route 9 and the City of

Pomona.

Diamond Type Interchanges

The diamond type interchanges

constructed in the Upland-Ontario
area will permit traffic to move in the

desired direction without circuit\" of

travel. The anticipated volume of left-

turn movements is relativeh' low and
does not justify the high right of way
costs that are involved in the con-

struction of cloverleaf loops. At the

easterly end of the project a direct

connection to the old highway is pro-

vided, affording safe and convenient
access from the east to the Ontario
business section.

Steps arc presently being taken to

purchase six acres of vacant land in

the northeast quadrant of the Route
26 192 interchange (Euclid Avenue)
for the ultimate construction of a

loop. It is anticipated that eventualK

the left turn traffic increase from
south to west will become too hea\ \-

for efficient operation with the dia-

mond-type interchange as constructed.

.Advance right of wa_\' protection

funds \v\\\ be used to purchase the

necessary land to permit this con-

struction when warranted by traffic.

Traffic Bottleneck

That portion of US Highw ay 99,

where it passed through the business

sections of Pomona and Ontario, had

long been one of the chief bottlenecks

for through traffic. On Noxcmber 1,

1947, this portion of the state highw ay

was declared a freeway bv the I ligh-

wa\' Commission, and the planning

and design for routing the frecwa\-

northerly, away from the business dis-

tricts, was started. The Mighwa\
Commission decided not to wait until

funds were available to do all of the

work at one time. Rather, in the in-

terests of speeding up construction of

this important section of the freewa\'

through Pomona, C^laremont, Upland,

and Ontario, it \\ as decided to let sep-

arate structure contracts ahead of the

i"oad contracts. Toward this end, the

lirst contract tor seven structures in

the Los .Angeles Count\' was awarded

on June 4, 19.';2, for bridges in the

{af\- of Pomona.

.A contract in the amount ot SI

206,62.v30 was carried out by R. \

Price Co. as general contractor an

O. A. Johnson as resident engincci In

the Division of Highways. 1 lu tu

lowing bridges were included in th

contract:

1

.

Dudley Street Overcrossing consiste

of a two-span reinforced concret

box girder type of bridge, 141 {ee

long. Cost $86,200.

2. White Ave. Undercrossing cor

sisted of two parallel concrete bo

girder bridges, 107 feet long. Co;

$112,500.

3. Park Ave. Undercrossing also cor

sisted of parallel bridges and wo
92 feet long. Cost $105,700.

4. Route 26/19 Separation consistei

of parallel bridges over Gare.

Ave., McKinley St. and Orang.

Grove Ave. and was the longesj

bridge on this section of freewa)

being approximately 820 feet lone

Cost $471,900.

5. Towne Ave. Undercrossing was
twin box girder bridge, 158 fei

long. Cost $167,800.

6. San Antonio Ave. Undercrosslni

consisted of two parallel box gird'

bridges, 93 feet long. Cost $109,20fl|

7. Alexander Ave. Undercrossing als<j

consisted of two parallel bridge]

and was 84 feet long. Cost $88,7001]
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IPPER: Looking easterly along Ramona Freeway showing finishing-up operations in progress. CENTER: View along completed Ramona Freeway looking westerly
rom Gones/ia Avenue Bridge showing Route 77/26 grade separation bridge and Kellogg Hills in background. LOWER: Looking westerly from Dudley Street Bridge

showing completed Ramona Freeway with Ganesha Avenue Overcrossing in background.
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UPPER: Looking eaitvrty at eosf end of project showing Archibald Avenue in background. CENTER: Looking westerly along completed {reeway showing Sixth Street

Overcrossing Bridge in City of Ontario and Campus Avenue Bridge in background. LOWER: Looking easterly along freeway at San Bernardino Avenue.
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In San Bernardino County

The second contract \\as awarded

>n Iiine 20, 1952, for construction of

iijht US 99 freeway bridges in San

iernnrdino Count\- between the Los

^ntrclcs county line and Euclid Avc-

lue, and included the follow ing struc-

ures:

1. Mills Ave. Undercrossing consisted

of two parallel reinforced box girder

bridges, each 77 feet long. Cost

$69,000.

2. San Antonio Wash Bridge cons'sted

of two parallel concrete slab

bridges, each 107 feet long. Cost

$116,200.

3. Monte Vista Ave. Undercrossing

consisted of two parallel box girder

bridges, each 65 feet long. Cost

$90,100.

4. Central Ave. Undercrossing con-

sisted of two concrete box girder

bridges, each 106 feet long. Cost

$113,700.

5. Benson Ave. Undercrossing con-

sisted of two parallel box girder

structures, each 70 feet long. Cost

$76,000.

6. Mountain Ave. Undercrossing also

consisted of two parallel box girder

bridges, each 70 feet long. Cost

$72,700.

7. San Antonio Ave. Overcrossing was

a two-span box girder bridge, 1 1

1

feet long. Cost $48,700.

8. Route 192/26 Separation consisted

of two parallel concrete box girder

bridges, each 1 1 1 feet long. Cost

$104,300.

This contract, in the amount of

§746,708.20, was performed by Charles

.MacClosk>- Co. Homer J. Scott acted

as resident engineer for the Division

of Highw ays.

Third Contract

The third contract in the amount of

$"24,s:3.1(l, was awarded on July 11,

19.>2, to \\'. F. .Maxwell for the con-

struction betw een Euclid Avenue and

.Archibald Avenue in San Bernardino

Count)- of the following bridges:

1. Sultana Ave. Overcrossing, a rein-

forced concrete box girder bridge,

1 1 1 feet long. Cost $50,700.

2. Campus Ave. Overcrossing, also a

box girder, 115 feet long. Cost

, $54,200.

3. Sixth St. Overcrossing, a two-span

box girder type bridge, 217 feet

long. Cost $110,600.

4. Grove Ave. Undercrossing consisted

of two parallel, single-span box

girder bridges, 86 feet long. Cost

$105,400.

5. San Bernardino Ave. Undercrossing

consisted of two parallel box girder

bridges, 100 feet long. Cost $151,-

800.

6. Vineyard Ave. Overcrossing, c iwo-

spon concrete bridge, 1 14 feet long.

Cost $67,700.

7. Cucamonga Wash Bridges consisted

of two parallel concrete bridges, 97

feet long. Cost $56,700.

8. A St. Off-ramp Undercrossing was

a concrete box girder bridge, 94

feet long. Cost $72,400.

Homer J. Scott also acted as resi-

dent engineer on this contract.

Fourth Contract

The fourth contract to be adver-

tised was for the remaining con-

struction to complete the 7.2 miles

of US 99 freeway in District VIII

from the Los Angeles-San Bernardino

county line to Archibald Avenue ea.st

of Ontario. The contract was awarded

to a joint venture consisting of J. A.

Pa\ton, Clyde W. Wood & Sons, Inc.,

and Geo. Herz & Co. on April 1, 1953.

The contract allotment was f2,465,-

387. The resident engineer on this job

was E. A. Bannister.

The entire length of the project was

constructed on new location as a four-

lane freeway with provision for ulti-

mate expansion to six lanes by the ad-

dition of two lanes in the median area.

Something of the magnitude of the

project can be seen by reviewing a few

of the major items of work. One million

one hundred fifty thousand cubic yards

of roadway excavation were moved, in-

volving 85,000,000 station yards overhaul

to reach its final location. Even this tre-

mendous volume was not enough, and

210,000 cubic yards of imported borrow

were necessary to complete the roadway

embankment. Reinforced concrete pipe,

ranging in diameter from 12 to 48 inches,

was installed for a total length of 17,000

feet. Forty-five thousand cubic yards of

Portland cement concrete were poured in

the pavement, and 27,000 tons of plant-

Looking easferly along Ramona Freeway showing Ganesha Avenue Overcrossing Bridge and westbound inlet ramp. Ganesha Pork in boc/cground.
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mixed surfacing were used for shoulders,

auxiliary lanes, and ramps.

Depressed Section

Thi'ougli the Uplaiid-Ontariu aren,

the frce\\a_\' uas constructed as a de-

pressed section for a distnnc v- of r\\ o

miles.

To take care of the drainage in tlic

depressed section, a storm drain ot

reinforced concrete pipe, 9,500 feet in

length, Mas installed in the median

area, draining by gravit\" flow into

Cucamonga Wash. The storm drain

pipe ranged in size from 24-inch to

4S-inch diameter. Side drain laterals

of 15-inch diameter were connected

to the storm drain at 300-foot inter-

vals to take care of surface drainage.

The .Metropolitan Water District

aqueduct, carrying water from the

Colorado River, crosses the free\\a\

at tw o locations. One crossing is near

the westerly end of tlie project at Ra-

mona Street, and the other crossing

is in the vicinity of Sixth Street in

Ontario. The aqueduct is a 12-foot

8-inch inside diameter concrete pipe.

1 hese crossings were protected 1)\'

means of reinforced concrete bridges

that will enable access to tlic aqueduct

at all times.

The roadway excaxation was ac-

complished by means of one four-

cubic-) ard dragline and one 2'--

cubic-yard power shovel. Fourteen

i)ottom-dnmp luiclid wagons hauled

tile exca\ .red material. Appro\imatel>

10,000 cubic vards of material were
mo\-ed during a nine-hour shift.

Design of Roadway

The four lanes of the traveled \v ax-

are of standard design of eight-inch

Freeway structure viewed from Mof^te Vista Avenue

Portland cement concrete over four

inch cement-treated subgrade. Shoul

ders, auxiliary lanes, and ramps an
plant-mixed surfacing.

-All weakened plane joints were a

standard 15-foot intcr\als, and wen
cut w ith a pow er-driven saw to a uni

form depth of tw o inches. The timi

for sawing these joints varied accord
ing to weather conditions. ^^'heI

weather was hot, the joints wen
sawed as early as six hours after th(

concrete was poured.

The production record for the

Portland cement concrete pa\cnit.n

was 45,000 cubic \ards laid in 4'

starts, a\eraging 917 cubic \ards jic;

dav. The largest single da\""s outpu

was 1,14<S cubic \ards. representing al

most 2,000 feet of 12-foot-\\ idc traffi

. . . Continued on page 3'.
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''PER: looking eosferly along Ramona Freeway showing Gonesha Avenue Bridge in foreground. Ganesha Parle and City of Pomona In background. LOWER:
Looking westerly from under ihe two long bridges that span Garey Avenue and Orange Grove Avenue in tfie City of Pomono.
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New Elvds

r reeWdy District Engineer

Iraific using tlie new Elvas Freeway, opening of which

has been delayed by wet weather, will be afforded relief

by lessening of the load on the present three crossings of

the American River in tlic vicinity of Sacramento. At
present, the three crossings—the Jibboom Street Bridge, the

16th Street Bridge, and the H Street Bridge—provide access

from the fast developing area north and east of Sacramento

to the Sacramento city area.

The average daily traffic and the peak hour traffic on

these three river crossings are tabulated below:

Bndge 1954 ADT

Jibboom St. (County Bridge) 7,800

16th St. {Route 3) 63,600

H St. (Route 98) 33,900

Peak hour



nu pfcofogroph show. ,he E/vos F.eewoy .w.ng.og off .o l.„ in background. The NoWh Soc.a.en.o Free.ay .winging ,oword righ, is shown in ,he center of

picture. Arden Way passes under fhe freeway m cenfer foreground.

and Public Works
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NEW ELVAS FREEWAY
Continued from page 14 . . .

between 29tli and 30th Streets and C
Street in Sacramento to existing Route

3 near Swanston Road (Arden Way).
With the completion of the freeway,

traffic will use it and 29th and 30th

Streets (as a one-way street couplet)

in Sacramento to provide a north-

south through route. The South Sac-

ramento I'rccway, for w hich rights of

wa>" are now^ being acquired, w ill ter-

minate at 29th and 30th Streets near

U Street and 29th and 30th Streets

then will become a cross-town link

between the South Sacramento Free-

way and the Elvas Freeway. Future

planning contemplates freewa\' devel-

opment lietw cen 29th and 30th Streets,

from U Street to C Street, linking

these two freeways into a continuous

north-south full freeway route.

The Elvas Freeway project, 2.9

miles in length, includes the A Street

Overcrossing in the City of Sacra-

Description

American River Bridge Substructure

B St. and Elvas Underpasses

American River Bridge Superstructure

Grading and structures north of river

mento, parallel two-lane bridges 1,889

feet in length across the American
River, two railroad separations (the

B Street and Elvas Underpasses), a

grade separation (State Fair Over-

head) providing access from one side

of the freeway to the other for the

new State Fair site, and structures for

the interchange with Route 3 near

Swanston Road.

Grade Separations

One of the two railroad grade sep-

arations is under the railroad's Elvas

Wye. This railroad wye carries trains

every few minutes for it connects the

San Francisco-Sacramento main line

from the West with the Rosevillc-

Truckee transcontinental line and the

.Marysville-Red Bluff branch on the

northeast and the Stockton-Los Ange-
les main line on the south. All three

legs of the wye are double tracked.

Construction of the Elvas Underpass
involved extensive railroad work, in

that tracks had to be moved se\eral

times and involved adjustments to the

signal and switch interlocking system

each move.

Work actually began in .May of

1950 with the beginning of the con
tract for the substructure of the river

crossing bridges. The project suffered

a severe setback in 1951-52 as a re-

sult of steel shortages. The advertis-

ing of the B Street and Elvas Under-
passes and the superstructure of the

two river crossings were delayed for

a considerable time until steel priori

ties could be cleared.

The opening of the Elvas cross

ing to traffic will undoubtedly attract

appreciable volumes of traffic from
both the 16fh Street and H Street

Bridges, thus providing considerable

relief from the congestion and delay

occasioned during peak periods by the

large volumes of traffic now concen-

trated on these two structures.

The project will be completed under

a total of six contracts as tabulated

below:

Contractor

Lord and Bishop

J. C. Gist

Ukropina, Polich and Krai

Ukropina, Polich and Krai

Grading, structures south of river, paving Ukropina, Polich, Krai and Ukropina
Highway lighting, illuminated direc-

tional signs Reliable Elevator Works

Total construction cost, exclusive of engineering and right of way

Resident engineer Construction period

T. C. Royce May, 1950-May, 1952

J. C. Nelle June, 1952-Feb., 1954

R. N. Brink June, 1952-Aug., 1954

D. R. Hislop Dec, 1952-Aug., 1954

D. R. Hislop May, 1954-Dec., 1954

D. R. Hislop Aug., 1954-Dec., 1954

Cosf

$617,428

1,386,778

1,047,570

713,914

874,800

48,800

$4,689,290

ELVAS FREEWAY BRIDGES

Continued (ram page 14 . .

.

below the present stream bed. The
piers w hich are some 50 feet high are

of cellular type with elliptical-shaped

noses.

The two column bents for the ap-
proach spans are also supported on
steel bearing piles and are founded
well below the anticipated scour line.

Freeway Alignment

The horizontal and vertical align-

ment for the freeway in the \icinity

of the bridge was controlled b\' the
I'lvas wye tracks of the Southern Pa-
cific Q)mpan\- and the heights of the

various levees along and adjacent to

the American River. It w as found de-

16

sirable to go under the tracks while

swinging northerly- on a long 1,500-

foot curve on an ascending grade to

meet high water recjuirements at the

south bank of the river. This align-

ment resulted in the 1,500-foot radius

curve on more than one-third of each
bridge requiring a superelevation tran-

sition on the structures. Since the

river piers were placed parallel to the

stream flow, much time was required

for calculation of la\out and eleva-

tions both by the ilesigncr and the

men in the field.

The importance of good founda-
tions cannot be o\erstrcssed especiallv

when the flood of November 21, 195f).

in this locality is recalled. Footing con-

struction requiring cofferdams for

five spans across the main channel,

was under way at that time. Due to a

sudden rise of 30 feet in the river, the

contractor was unable to get his

equipment to high ground and 18

pieces, including four cranes \\ere

submcrgctl. (Cofferdam work was then

postponed until June, 1951.

Type of Cofferdams

A cofferdam is not an integral part

of a finished structure, bur merel\- a

facilit)- to place a footing below wa-
ter level. The majorit\- of our moilern

highwa\- structures are built on dry

land or across small streams that are

dry during most of the construction

season; thus eliminating the necessity

for expensive cofferdams. Man\- old

California Highways



Elvas Underpass unc/er Southern Pacific tracks in foreground. This view of the Eivas Freeway is looking south toward Sacramento.
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timers in construction worlc, when
structures were built for ^\ater cross-

ings only, are familiar \\ ith cofferdams

of all types; bur there are many
others who are inexperienced in this

type of work, hence it may be of

interest to point out a few details of

one of the simpler t\ pes of cofferdams

as used on this project.

The footing area was first excavated

to an open hole, commonly called a

"glory hole," and leveled off to about

one foot above water level to permit

working in the dry as well as to

eliminate the use of longer siiect piles.

A crib (similar to a box without sides)

consisting of two horizontal walers

spaced seven feet apart was erected

in exact position. Interlocking steel

sheet piles, 16 inches in width, were

then placed vertically around the crib

thus forming the cofferdam. Consid-

erable care and accurac\- must be used

in placing the sheets around the crib

since one-fourth inch slack, as de-

signed in each interlock, can (and

often does) result in ha\ing too much
space in which to place the last or

"closing" sheet. This slack, if permit-

ted to accumulate, will also permit the

succeeding sheets to get out of plumb
and cause instability of the entire

group.

Driving Technique

After the cofferdam was erected the

sheets were driven with a double act-

ing steam hammer and the interior of

the cofferdam excavated. It was ex-

pedient to drive the sheets about five

feet, then excavate and lower the crib,

and repeat the process until the de-

sired elevation was reached, in this

case approximately 15 feet below the

stream bed. The next process was to

drive the bearing piles and pour a

tremie seal (concrete deposited under
water through a tube operated in such

manner as to keep the outlet end of

the tube in fresh concrete at all rimes).

After the concrete had hardened for

five days, pumps were placed in

the cofferdam and it was dewatered,

thus exposing the seal and tops of

bearing piles. After removing high

spots from the top of the seal and

preparing the tops of the bearing piles

protruding through the seal, the main
footing was placed thereon and the

"A" Street Overcrossing and floodgates are shown in center foreground with Southern Pacific Railroo

line immediately in bocic of these structures. View is looking south toward Sacramento.

pier shaft poured above the river level.

The cofferdam had then served its

purpose and was removed by use of

a steam hammer for extracting the

sheet piles and a crane for rcmoxing

the crib.

Important Details

Several very important details were
continually checked: e.g., that the tip

of the sheet piles w ere well below the

bottom of footing; that the excava-

tion inside the cofferdam was suffi-

ciently low to permit swell during

driving of the bearing piles; that the

sides of the cofferdam were clean of

any cla\ey material which might hang

up in the irregular portions of the

sheet piles; that the top of the bearing

piles be at or above required grade;

and that concrete having a proper

slump (about 6 inches) was used for

the seal.

During the fabrication of the welded

steel beams some difficulties were en-

countered in attaining the required

straightness. Proper sequence of weld-

ing was not established at once and

considerable work was necessary to

straighten several beams. The .Mate-

rials and Research Department hand-

died the shop inspection and through

the cooperation of the fabricators, the

difficulties were soon remedied and

the remaining beams fabricated w ith

out incident. The beams, weigh in;

five to eight tons each, were shi[ipci.

to the job site via trucks and wenj

readily erected in their final posirirn

b\- use of a truck crane.

Fabrication of Girders

The eight-foot plate girders, .ip

proximately 125 feet long, were tnhj

ricatcd in sections and shipped to rhi|

job by rail and by truck. Each ginkr
composed of three sections, was tIki

assembled on the ground in a locntui

convenient for erecting to its final p<i

sition in the structure. Riveting of rln

field splices was not started until c.k 1

assembled girder was checked f'l

proper camber (two inches) uii

alignment and all unfair rivet link

reamed. After riveting was compkici

each girder (40 tons) was erected l'\

use of two truck cranes of 20 and _

tons capacit\- equipped with ^O-tnu

booms.

No difficulties were encountered ii

placing the 2,200 tons of struciini

steel required for the superstrucnnc

Major Items

Major items and quantities imolvec

in constructing the bridge arc tabu-

lated as follows:

18 California Highwayi



Structure excavation

(Type "A") 4,413 cu. yds.

jtructure excavation

(Type "B") 6,268 cu. yds.

Zloss "A" concrete

(footing) 1,475 cu. yds.

Ilass "A" concrete

(structure) 9,812 cu. yds.

Structural steel ._ _ 2,233 tons

Steel piling 43,798 lin. ft.

)riving piles . 1,280 each

lar reinforcing steel 617 tons

iteel railing 7,544 lin. ft.

There were eight other sriuctuics

equired in this three-mile .section,

laniely:

B Street Underpass: A two-span

steel girder bridge carrying
Southern Pacific Company tracks

over the freeway.

A Street Overcrossing: A two-span

tee-beam bridge carrying future

A Street over freeway.

B Street Underpass

Floodgate: A steel and timber

Two views ('see o/so be/ow) of completed Elvas Bridge which

is completed

portable gate system for flood

protection.

Elvas Underpass: A double two-
span steel girder bridge carrying

the Elvas Wye tracks of the

Southern Pacific Company over
the freeway.

State Fair Overhead: A single span

concrete slab to carr\' future

ill be opened to traffic when the Elvas Freeway

Southern Pacific Company tracks

under the freeway.

Route 98/3 Separation: A three-

span box girder structure carry-

ing Elvas Freeway traffic over
Route 3.

Swanston Road Undercrossing: A
three-span slab structure carrying

. . . Continued on poge 20
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EMPLOYEES RECEIVE TWENTY- FIVE-YEAR AVI/ARDS

Employees of the Division of Higli\\a\s w ho became eligible for their 25-\ear

service awards prior to September 30, October 31, and November 30, 1954, are:



UPPER LEFT: Director of Public Works Frank 6. Duri:ee poinds out to Governor Knight features of new Waldo Tunnel Approach to Golden Gate Bridge, a coopera-
tive projecf of the State, and the Golden Gate Bridge and Highway District, involving construction of a six-lane, divided freeway. UPPER RIGHT: First ofTicial

inspection of the Richmond-San Rafael Bridge shows Governor Knight leading group of public offtcials, engineers and contractors at the end of completed 1,700

feet of upper deck on Richmond side. It was here that Governor made announcement of administration policy that lower deck would be completed now under

present construction program, rather than several years later. LOWER LEFT: Governor Knight inspects site of new six-lane, divided bridge over Richardson Bay in

Marin County, to replace obsolete four-lane structure shown in background. LOWER RIGHT: With Contractor Charles L. Harney, Governor inspects section of

Bayshore Freeway at 13th and Mission Streets, San Francisco.

1. Determine the amount of additional

funds required to finance comple-

tion of the construction of the lower

deck.

2. Discuss with bond advisors the pro-

cedures required to secure addi-

tional financing.

3. Prepare necessary resolutions for

adoption by the Toll Bridge Author-

ity to carry this policy into effect.

"I am confident that this bridge \\ ill

carry an immense flow of traffic and

that the construction of the second

deck now will more than justify it-

self. It is good business to do this job

now."

FISHERMEN SET RECORD

California sport fishermen caught

an estimated 44,000,000 fish in inland

waters during 1953 to break all pre-

vious records, according to the Na-

tional Automobile Club. Trout made

up approximately 50 percent of the

catch.
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New Sodn Dedication of Ten Mile River

Bridge and Approaches Held

A-iN OcroiiiCR coastal sliowcr. w liilc

wetting the participants and specta-

tors alike, failed to dampen the enthu-

siastic spirits of some 200 Mendocino
Coast highwa\- boosters as they wit-

nessed the formal dedication of the

new Ten Alile River Bridge and high-

way approaches north of Fort Bragg.

A green ribbon, festooned with for-

est foliage and suspended between two
.Mendocino County conifers which
were lashed to the bridge railing, was
s\-mbolicall\- cut by Frank B. Durkee,

Director of Public \\'orks. His action

culminated a colorful, if somewhat
damp, ceremony officially dedicating

this spectacular bridge to the public

use and opening the roadway to ve-

hicular passage.

Official Caravan

Paced by the official caraxan car

which included, in addition to Direc-

tor Durkee, Fred A\'. Panhorst, Assist-

ant State Highway Engineer, under

whose direction this graceful bridge

was designed and built, the first traffic

moved slow ly over the structure and
its roadway approaches.

Ten Mile River merges w ith tiic

Pacific Ocean at a point approxi-

mately 7 Yi miles north of Fort Bragg.

The Mendocino Coast is spectacular

throughout its entire length, and at

tills particular point the new highwa\'

bridge adds its own beauty to the area.

The new structure is 1,351 feet long

and provides a 26-foot-wide roadbed.

Of reinforced concrete throughout,

the design is most pleasing and har-

monious with the area.

On New Alignment

The over-ail length of the project

is 1.4 miles witii most of the road
approach work on new alignment
southerlv from the bridge. The 26-

foot-wide roadway is surfaced with
cement treated base material and road
mixed surfacing.

Bishop, Younger and Bradley, of

San I'rancisco, was the contractor on
the project with W Erickson in charge

New Jen Mile River Bridge in Mendocino County

of the structure work. The project

was under tlic direct supervision of

riic Bridge Department with George
Hood and Loren Kreuger in charge as

resident engineers. Robert Brow n rep-

resented the district on riic road

portions.

Exclusive of rights of wa\- and en-

gineering, the contract value of tiie

work was in the vicinity of $700,000.

The original bridge over Ten .Mile

Ri\cr was a Iiigh, timber, deck truss

briiige built by Mendocino Count\ in

1915 and had a traveled wa>' widtii

between rails of 1 5 feet. It liccamc tiic

responsibilit)' of the Di\ision of 1 ligii-

ways in 1933 when this portion of the

Shoreline Highwa\' was taken into tiie

state system.

Old Bridge Posted

Constant repairs 1)\- state forces iiail

contrived to keep this structure in a

condition capable of carrying legal

loads. B\- 1952, however, this repair

work was no longer enough to keep

up wirii tiic incrased demands of traf-

fic, espcciall\' lieavy log iiauling.

The bridge was posted, thcretoic

for weigiit limits on Jul\' 3, 1952, and

plans were expedited for the immedi-

ate construction of a temporary de-

tour bridge downstream from the old

bridge. I'he need of this temporar\

structure and its approaches was par-

ticularly- urgent because the imposed

load limits on tiic old bridge hampered

flu- lumbering industry to a certair

extent liecause of the necessity ot

longer iiaul distances and iiauling un-

ec(iniiniicai-si/c loads.

Temporary Structure

Tiic tcniporarv bridge and ap-

pioaclies thereto were constructed be-
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officials at dedication, left to right: Charles Kasch, Commissioner, Division of Beaches and Parks, Ukiah; Harold Bainbridge, Supervisor, Fort Bragg; Fred W. Pan-

horst. Assistant State Highway Engineer, Sacramento; Frank B. Durkee, Director, Department of Public Works, Sacramento; Al Erickson, contracior's representative;

Frank Hyman, program chairman. Chamber of Commerce, Fort Bragg; Joseph Hartley, Supervisor, Hop/and; V. M. Moir, State Chamber of Commerce, Santa Rosa;

L. R. Howsley, President, Chamber of Commerce, Fort Bragg; Alan S. Hart, District Highway Engineer, Eureka; Arthur W. Way, State Senator, Eureka; James
Busch, State Senator-elect, Ukiah; Bert Busch, State Senator, Lakeport.

nveen August 4 and September 12,

1952. This bridge was approximately

500 feet long with an 1 8-foot-\\ ide

roadw ay.

As soon as the temporary bridge

was completed and placed in service,

plans previously started for the new-

permanent bridge were rushed to

completion.

^^'o^k started on the permanent
structure on Mav 12, 1953, culminat-

ing in the dedication one year and five

months later.

The dedicatory ceremonies were
concluded on October 16, 1954, ^^•ith

a dinner in Fort Bragg given by the

Fort Bragg Chamber of Commerce
under whose guidance the entire dedi-

cation program was handled. L. R.

Howsley, President of the Fort Bragg
Chamber of Commerce, presided at

the dinner, with Angelo Penitenti as

master of ceremonies. Director Dur-
kee was the principal speaker at the

dinner.

Frank H\man, of the Fort Bragg
Chamber of Commerce, was the pro-

gram chairman for the event and han-

dled all of the details which were
involved in bringing about a success-

ful dedication to public use of a major

unit of the Shoreline Flighway.

TRAFFIC FATALITY RATE
The traffic fatalit\' rate for the

United States during 1953 was 7.1 per

100,000,000 vehicle miles, the lowest

traffic fatality rate since records have

been kept, according to the National

Automobile Club.

MOTOR VEHICLES STOLEN

A total of 1,444 \ehicles were re-

ported stolen in California during the

month of September, according to the

National Automobile Club. These ve-

hicles were valued at more than

$720,000.

REQUEST GRANTED

San Francisco

K. C. Adams, Editor

Dear AIr. Adams: For many years

I have been privileged to be on the

mailing list for your magazine and

have always enjoyed it to the utmost,

keeping up to date on the progress of

the state high\\ays, and now that I

am retired from Standard of Califor-

nia, I hope that I may be privileged to

continue on the mailing list.

My associations with the Right of

Way Department of Standard brought

me into many pleasant contacts with

Frank Balfour and his crew, and there

is nothing that I should like better in

my present unattached capacity than

to keep in touch with the affairs of

your department, as exemplified by
your magazine, California Highways
and Public Works.

Sincerely yours,

S. W. Selfridge
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GUARD RAILING REDUCES SEVERITY OF ACCIDENTS

By M. H. WEST, District Traffic Engineer, District XI

US 101 in Leucadia in San Diego

County was the scene of numerous

accidents involving single vehicles

striking trees adjacent to the roadw ay.

Installation of metal plate guard rail-

ing along trees in the median and along

trees on the easterl\- side of the north-

bound lanes has resulted in a marked

reduction in the frequency and sever-

it\' of single vehicle accidents.

This portion of US 101 is 2.17 miles

in length. It consists of 0.65 mile of

four-lane undivided highway with

cvpress trees flanking the easterly

shoulder, and 1.52 miles of four-lane

divided high\\a\ with cypress and

eucalyptus trees in the 20-foot median,

along the easterly shoulder, and be-

hind the westerly curb line.

Northbound Vehicles Strike Trees

Accident studies over a period of

several years revealed that 83 percent

of the total number of accidents, in

which vehicles collided \\ ith trees, oc-

curred in the northbound lanes. This

indicated preferential protection treat-

ment for northbound traffic. A con-

tract was completed in September,

1953, for the installation of 10,136

linear feet of metal guard railing along

the right shoulder of the northbound

lanes at tree locations and along both

sides of the median. No guard railing

was installed on the westerly side of

the roadway. The project included

the removal of 215 trees 4 inches to 49

inches in diameter, many of which
were in poor condition and misshapen.

This thinning operation greatly im-

proved the appearance of the area and

likewise resulted in a reduction in

guard rail cost. The contract price for

this work was 177,461 of which
$38,01 1 was for metal plate guard rail-

ing. The work also included construc-

tion of concrete curbs and paving of

median lanes at the several crossovers.

Guard Railing Reduces Accidents

Before-and-after accident studies

indicate that significant results have

These photos show ho

been achic\cd as a result ot the guard

railing installation. (Comparison ot ac-

cident records for a onc-\"ear period

after construction with a one-\ear

period before construction indicates

that the number ot single vehicles

striking objects during the after pe-

riod was reduced 35 percent (from

26 to 1"). the number of fatalities was

/5 prevented auto collisions with trees

I'ctluccd 67 percent (trom 6 to 2);

and the number of persons injured

was reduced 22 percent (from 27 to

21). These reductions were made in

the face of a slight increase in aver-

age annual daily traffic. One fatality,

during the after period, was the re^

. . . Continued on page 63'
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Traffic Signals
What the Average Driver Should

Know About Safety Devices

By R. W. MATTHEWS, Assistant Traffic Engineer

I UK TRAFFIC SIGNAL is a Valuable de-

vice for the control of vehicles and

pedestrians liecause it assigns right-of-

\\a\' to the various movements at in-

tersections. The traffic signal is not

necessarily a safet\' device and it is

certainly not a cure-all. In some in-

stances the accident frequency may
he increased after the installation of

signals at an intersection. This is es-

pecial 1\' true of the rear-end type of

accidents. However, if the traffic sig-

nal is justified by traffic and roadway
conditions and is well designed, effec-

tivcl\- placed, properly operated, and

well maintained, it will facilitate the

flow of traffic in a safe and orderh*

manner.

Two T/pes of Signals

Traffic signals are of two general

types: ( 1 ) the fixed time signal and

(2) the traffic actuated signal.

The fixed time signal is operated by
a synchronous electric motor similar

to your electric clock. This controller

provides a fixed green time on the

highway and a fixed green time on

the cross street. For instance, we
could have 40 seconds of green on the

highway and 20 seconds of green on
the cross street. This cycle would be

repeated and repeated without regard

to changing traffic conditions.

The traffic actuated signal is quite

different in that the length of green

light on the highway and on the side

street depends on the number of cars

approaching the intersection on each

of the t\vo streets. Vehicle detectors

are placed in the pavement on all ap-

proaches to the intersection, and \\ hen
a car goes over a detector an impulse

is sent to the controller. The con-

troller is actually an electronic com-
puter which provides the length of

green time on both streets as required

by the number of cars on that par-

ticular street. In general, the more
cars approaching the intersection on

either street the longer will be the

green light for that street.

Two-way Signals

Most signals are of the two-way or

two-phase type. This type of signal

provides a green light for first the

main street and then the cross street

and then repeats. In some cases we
have a very heavy left turn movement.
Frequently it is necessary to provide

a separate way or phase for this move-
ment.

Figt/rc 1 illustrates a three-way traf-

fic actuated signal. In the "A" phase,

the through highw ay traffic has a

green light and the left turn traffic and

cross traffic have red lights.

In the "B" phase, the left turn traffic

has the green light.

In the "C" phase, the cross street

traffic has the green light.

This signal system can also be ar-

ranged to permit through traffic in one

direction to move with left turn traffic

in the same direction.

The traffic actuated signal is used

mostly in isolated locations.

Progressive Signal System

Fixed time signals, because they are

operated by s\'nchronous motors, can

be coordinated to provide a progres-

sive movement through a series of sig-

nals on a major street.

Figure 2 illustrates a time space dia-

gram of a progressive signal system.

The main street is designated by the

horizontal line at the top of the dia-

gram. The various cross streets are

designated by the vertical lines above

the horizontal line.

A traffic signal has been installed at

54th, 56th and 57th Streets but not at

55th Street.

The vertical distance down the sheet

represents time in seconds. The light

vertical bars at the signalized inter-

sections represent green time and the

dark \-ertical bars represent red time.

Thus, you can see that at the 54th

Street intersection there are 40 sec-

onds of green time and 20 seconds of

red time. Now suppose you are travel-

ing on the Main Street approaching

the 54th Street intersection and the

signal is red. You stop and after wait-

ing a bit you get the green light. As
soon as the light turns green, you start

up and travel at the speed of 25 miles

per hour. You \vi\\ find that by the

time you arrive at 56th Street the sig-

nal will be green and by the time you
arrive at 57th Street the signal will be

green.

However, if when you started up at

the beginning of the green light at

54th Street and had traveled 40 miles

per hour or faster you would find that

the signal at 56th Street would be red

when you arrived there and you
would have to stop.

Perfect Progression Not Possible

Also, if when you started up at the

beginning of the green light at 54th

Street you had traveled only 15 miles

per hour you would find that when
you arrived at 56th Street the signal

would be red and you would have to

stop. In other words, this particular

progressive system has a rated speed

of 25 miles per hour.

It is hardly ever possible to provide

a perfect progression in both direc-

tions through a signal system. For in-

stance, for a perfect progression a

30 miles per hour speed would require

the signalized intersections to be 1,100

feet apart under average conditions.

Any variation from this will reduce

the progressive band width.

In our case, the intersections of

54th, 56th, and 57th had signals but

55th Street did not. You will note that

it took us about 40 seconds to travel

the two blocks from 54th Street to

56th Street, and if we travel in the

other direction in this system it will

take us only half that time or 20 sec-
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onds to travel the distance of one

block from 57th Street to 56th Street.

It is these differences in travel time

caused by unequal signal spacing that

often make it difficult to provide an

efficient progressive system.

An Example

As an example, in our s\stem here

if you were traveling again on .Main

Street but arrived at 54th Street about

30 seconds after the light had turned

green, you would find that even

though you traveled at the rate of 25

miles per hour when you arrived at

56th Street you would ha\e a red

light and \\ould have to stop. Of
course, you could have speeded up a

little and gotten yourself back into

the progressive band.

In many urban areas the hcavv

traffic volumes are directional at vari-

ous times of the dav. For instance, in

the morning, most of the traffic may
be coming into the downtown area

and in the evening most of the traffic

may be going out of the downtow n

area. Provisions can be made in signal

s}'Stems to facilitate the heavy in-

bound traffic flow in the morning,

giving them a good progressive move-

ment at the expense of the light out-

bound traffic. This system can be re-

versed for the evening heavy out-

bound traffic flow. During the day an

average arrangement such as show n in

the diagram could be used.

-K:' >r^

Typical

Expressway
Intersection

:S^
i

— /ndicafes
l/^eh/c/e Defecfor

i

PHASE
A

I

PHASE
6i

PHASE

CHART 1

PHASE
Bi + Bz

Combination of Features

In some of our newer progressive

signal systems, a combination of fixed

time and traffic actuated features is in-

\()l\'cd. In this case a vehicle detector

is (ilaced on each cross street ap-

proacii. Ihc progressive band is set

up in the noinial wa\' but as long as

no car has actuated the detector on

tiic side street, the signal will remain

green. Now if we arc again traveling

on Main Street and arrive at 54th

Street intersection about 30 seconds

after the beginning of the green and

wc tra\cl at the speed of 25 miles per

hour, we will find that when we ar-

rive at 56th Street we \\\\\ get a green

light instead of the red light if there

are no waiting cars on 56th Street.

We can then continue on through the

remainiler of the progressive system.

"S'ou can see from the diagram that

if we placed a signal at ever}- inter-

PHASE
C

secricin there would l)e very little pro-

gressive nio\emcnt of traffic and this

would result in intolerable delay. Sig-

nals are placed on the State Highway
System only after an engineering

study which takes into account the

vehicle volume, turning mo\enients,

pedestrian volume, speeds of vehicles,

details of physical layout, accident

record and relationship with ndjaccnti

signals. If such a study shows that thejl

proposed signals will provide safe and

orderly movement of traffic, the in-j

stallation is considered justified. If the

study shows that the installation willl

create delay and probable accidentsJ

the installation is not considered jus-J

tified.

MOTOR VEHICLE DRIVERS
There are an estimated 70,000,000

motor vehicle drivers in the United

States, according to the National .Au-

tomobile Club.

California Highv/ayst



Rodd Bond Issue
Contra Costa County Makes

Big Strides With FAS Program

By W. C. DALTON, Construction Engineer, Contra Costa County

I r(k;ri:ss on Contra Costa County's

iroad bond issue program has moved
ahead another important step with the

completion of the sect)nd project

financed with bond and FAS funds.

A 2.6-miie section of the Pleasant Hill

Road connecting with State Highway
Route 106, the Arnold High\\a\% was
recently finished by the Alves Con-
struction Company of Pittsburg. This

project involved modernization of 1.4

miles of existing road\\ay and 1.2

miles of construction on a new loca-

tion which connects with the Arnold

Highway at the intersection of Al-

hambra Avenue, the main route to

Martinez. The county, under an

earlier contract with Alves, had ex-

tended Alhambra Avenue from the

city limits to the Arnold Highwa\'.

The new intersection area had been

established by joint studies of the

Division of Highways, Contra Costa

Count}', and the City of .Martinez. Lo-
cation surveys of the county route

,were made in the 19.^0's b\' George
I Berry (now Assistant County Road
Commissioner) to coincide with the

construction of the Arnold Highwa\-.

In spite of the route planning pre-

viously accomplished and the general

state-county-city agreement regarding

an intersection which would conform
with the future development of the

state freeway, public interest in the

project demanded full exploration of

all alternates. The original location

:provided a better intersection and a

jlower cost than any other proposal,

as well as best serving the present and
•future road needs of local and re-

jgional traffic.

State-County Cooperation

Continuous state-county coopera-

Ition in road matters, and on this road

in particular, resulted in the installa-

tion of traffic signals and channeliza-

Ition of the new intersection by state

'contract. Additional lanes and width,

IS well as islands and traffic-actuated

and Public Works

McCOY COMMENDS
COUNTY

Commenting on the accompany-
ing article State Highway Engineer

Geo. T. McCoy said:

"A significant feature of the

Pleasant Hill Road project de-

scribed in Mr. Dalton's article is

the limitation of access on a por-

tion of the relocated section. On
the Kirker Pass improvement, next

in line for construction, Contra
Costa County has not only ac-

quired sufficient rights of way for

ultimate additional lanes but has

also provided for limitation of

access on almost the entire 4.4-

mile project.

"The county is to be com-
mended on its foresight in apply-

ing the freeway principle to

important county roads. Access

control has proved of tremendous
value in preserving for future

generations the safe, free-flowing

characteristics built into modern
state highways, and it is bound
to be equally valuable in the

case of county roads where ap-

plicable."

signals, have been completed to coin-

cide \\ith the opening of the new
county route. Contractor for the 145,-

000 state project was Gallagher and
Burk of Oakland, and D. R. Burns was
the Division of Highways' Resident

Engineer.

The county project, which was
started November 24, 1953, provides

two 12-foot traffic lanes flanked by 8-

foot shoulders, but also provides two
additional passing lanes 800 feet long

at the summit. Four channelized inter-

sections, two box culverts, 3,200 lineal

feet of concrete-lined channel, and
extensive imderdrains were features of

this project. The structural section

included two and one-half inches of

plant mixed surfacing on traffic lanes

and one and one-half inches on shoul-

der areas over six inches of crusher

run base. Imported and selected mate-

rials up to 20 inches in depth were
used under the crusher run base to

attain adequate structural values. Con-
struction costs for this project will

total $440,000.

First of Series

This project is the first in a series

planned for the entire Pleasant Hill

Road, which connects the Martinez

area at State Sign Route 4 with the

Lafayette area at State Sign Route 24.

The total length is eight miles and the

bond estimate has provided 1 1,3 00,000

for improvement to modern two- and

four-lane standards.

About a year has passed since the

completion of the first road bond issue

contract, which was also an FAS proj-

ect. The third and largest such proj-

ect, the Ignacio Valley road extension

to Kirker Pass Road, has now been

advertised by the Division of High-

ways. Its 4.4 miles will provide a new
and shorter link between the central

and eastern sections of the county. On
these projects. Contra Costa County
usually does the preliminary engineer-

ing, prepares plans, and submits the

project at this stage to the Division of

Highways for review, preparation of

specifications, and advertising. In this

particular project, however, a con-

sulting engineer assisted in the prep-

aration of plans and field survey work.

Construction engineering will be han-

dled by county engineers.

Program Gathers Momentum

The county highway bond issue

program is gathering momentum with

the expected construction completion

total reaching $2,000,000 by the end

of 1954. Another $1,300,000 will be

under contract by the end of this year,

and it is anticipated that bond issue

contracts totaling over $2,300,000 will

be advertised in 1955.
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UPPER: Completed 40footwide Pleasant Hill Rood. Constructed by Contra Costa County as FAS and bond issue project. LOWER: Pleasant H

Costo County tallowing completion. Note lour-lane passing section over summit.

ill Road in Contra'
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Among next \c:ir"s projects \\ ill be

additional four-lane construction on

the San Pablo Dam Road near Rich-

mond, a new Crockett road connect-

ing US 40 near tlic Carquine/, Bridge

with the Arnold High\\a>", four-lane

construction on the Lafayette end of

the Pleasant Hill Road, and modern-
ization of Buchanan and Soincrs\illc

Roads in the Pittsburg area, .Moraga

Road in I,afa\ette, and Waterfront

Road near Martinez. Several of the

proposed projects will be of more
than local interest because the\' \\ ill

provide cross-county traffic w ith new
or improved alternate routes not

closely paralleled b\' state highways.

Virtually ever\' larger bond project

intersects a state highway and in many
cases, will involve reconstruction of

state facilities such as was necessary

on the Pleasant Hill project. Some of

this work will be on new state free-

ways such as the multimillion-dollar

section through Richmond, San Pablo,

and El Sobrante, and some will involve

revision of existing intersections. The
close cooperation, which resulted in

the integrated construction of this

latest project, will be continued.

Early Bond Issue Project

.Man\' people familiar with highway
problems have exhibited considerable

interest in Contra Costa County's ap-

proach to its traffic problems, and it

might be appropriate to mention here

that this is not the first road improve-
ment program in this count}- financed

by a bond issue.

Shorth' after World War I, the

need for road improvements in Con-
tra Costa County was so apparent that

a $2,600,000 road bond issue was
passed by a 20-to-l margin. Work was
started on the first project the month
after the election in July of 1919, and
the peak of construction came in 1921

when over half of the entire program
was completed. A majorit\' of these

improvements later became state high-

wa\s. and some of this mileage has

since reverted back to the count>'

when freeways on new locations su-

perseded the old roads.

Seventy-three miles of portland

cement concrete and 37 miles of as-

phaltic macadam-surfaced roadways
were completed from 1919 to 1923.

An unusual feature in the design of

ET ^«ir-eia^

Two views of federal aid secondary county f^igfjway near Martinez. This section was constructed

on a limited access freeway basis.

concrete pavements was introduced in

the use of the eight-foot concrete traf-

fic lanes separated b\- a four-foot di-

vider strip surfaced with asphaltic

materials. The service given by the

concrete slabs constructed at that time

has been remarkable in that many
. . . Continued on page 63
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AChampion Tommy Kono Sets New
Record in Weight Lifting

I HI, STATE Department of Public

\\'orks can now boast that it has a

world champion among its employees.

He is Tommy Kono, 24, draftsman in

the Highway Planning Section of the

Division of High\\a_\s at Sacramento,

who recently returned from the

World Weightlifting Championships

in \'icnna, Austria, where he won first

place in the light heav>^veight divi-

sion.

Tommy defeated the former title

lioldcr, Lomakin, a member of the

Russian team, and established a new

world's record for the light heavy

class.

During the same series of lifts, he

also broke the world's light heavy-

weight record for the clean and jerk,

lifting 381 pounds to better a record

of 379 pounds established by himself

a few days before while in training

in Copenhagen.

New World's Record

Later, while on an exhibition tour in

Lille, France, he also established a new
world's record in the two-hand mili-

tary press, lifting 288 iA pounds to bet-

ter the old record by more than seven

pounds.

While in Europe, the American

team, of which Kono is a member,

visited Denmark, Sweden, France,

Austria and England, giving exhibi-

tions in many cities and at U. S. Army
camps.

Tommy, a native of Sacramento,

first achieved international prominence

as a weight lifter in 1952 when he was

chosen as a member of the American

Olympic team sent to Finland. At
Helsinki, he won first place in the

14H-pound lightweight class, lifting a

total of 798 pounds in three lifts.

Also taking part in the games at

that time was the man who was to be

Tommy's opponent in X'ienna this

year, the Russian Lomakin. Lifting in

the light heavv class, Lomakin hefted

a total of 925 pounds to win first place

Tommy Kono is shown of his desk in the drafting room of the Division of Highways of Socromenfo and

exhibiting the skill which won him his weight-lifting championship

in this division and establish a new
worlds record.

Defeats Russian

It was also at the 1952 Olxnipic

games that Tomnn* began to show his

versatility as a shift-around man. Al-

tiiough a natural middleweight at the

time, he reduced from 171 to 148

pounds to enter a lighter class and bet-

ter the American team's chances.

This year, in Vienna, he performed

the same feat "in reverse," increas-

ing his weight so that he could par-

ticipate as a light heavy against the

Russian champion, Lomakin.

It was a gamble on the .American

team's part. During the 1952 Olym-
pics Lomakin, as a light heavy, had

lifted 127 pounds more than Toniinw

then a ligiitwcight, and although

TonimN had increased his lifting ca-

pacit\- greatly in tlie inter\cning tw

o

\ears, it was only natural to suppose

that the Russian would be able to bet-

ter his 1952 total as well. Tiic ijucs-

tion was, how much.

There was a certain amount of ten-

sion in the air as the Russian per-

formed his three lifts and it was de-

termined that he had lifted a total of

942 pounds, 17 pounds better than his

1952 record.

Sets Another Record

.And then it was up to Tommy. In

three lifts he made a total of 959

pounds, bettering Lomakin by 17

pounds and surpassing his own total as

a lightweight at the 1452 OI>-mpics by

161 pounds. He had established a new-

world's record for the light heavy-

weight class. The feat also won for

him the best lifter award for 1954.

Queried alunit the Russian team, i

Tommy said that thc\' were quite

fricndh' this year, in marked contrast i

. . . Confinued on page 63 1
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Stepping Stones Santa Cruz County Completes

Seventh FAS Road Project

By WALTER I. NILSSON, Resident Engineer

O.'.N Ai(iusr 2.1, m54, tlic Director of

Public XA'oiks of Santa Cruz C^ountx'

accepted the wori^ done on Alt. Her-

mon Road between Camp Evers and

.Mr. Hermon, which officially com-

pleted the seventh .step in the county's

advance toward the total improve-

ment of its Federal Aid Secondary

Highw ay System.

For the past eight \ears the county

has been cooperating with the State

Division of Highways and the U. S.

Bureau of Public \Vorks in an effort

to keep the county's FAS system

abreast of the Nation's expanded high-

way program. Preliminary and con-

struction engineering connection with

the federal aid secondary program
is done by county forces in con-

formity with the State's Standard

Specifications and the design and ac-

tual construction are accomplished in

close cooperation with representatives

from the state and federal agencies.

Seven Projects Completed

The seven projects in the county's FAS
Road Program, completed in the past

years, are as follows:

1. San Andreas Road—2.3 miles.

2. Corralitos Creek Bridge.

3. Soquel Creek Bridge south of the

Town of Soquel.

4. Summit Rood— 1.2 miles.

5. Watsonville to Freedom Road— 1.1

miles.

6. San Lorenzo River Bridge on Bear

Creek Road.

7. Mt. Hermon Road— 1.3 miles.

The i\It. Hermon Road improve-

ment consisted of widening the pres-

ent traveled way from 16 feet to 22

feet, with additional shoulder width

of five feet on each side, and general

realignment to eliminate the many
existing sharp turns and steep grades.

The existing road built in 1925 had

curves with radii as small as 200 feet

and in many cases the sight distance

was reduced to practically zero due to

the winding nature of the road. The

and Public Works

Two views o( Mt. Herman Road in Santa Cruz County atter reconsfFuction under the Federal Aid Secondary

Highway Progran). UPPER: Completed Mt. Hermon Road, between 1.8 miles easterly of State Route 166

and 0.4 mile westerly of Sign Route 17. LOWER: Mt. Hermon Road, between 1.8 miles easterly of State

Route 116 and 0.4 mile westerly of Sign Route 17.

present alignment has less than half

the number of curves than previously,

and these are flattened out consider-

ably to insure clear vision. The two
1 1 -foot traffic lanes were paved with

three inches of plant-mixed surfacing

on six inches of untreated rock base.

The five-foot shoulders consist of

nine inches of untreated rock base and

Class "C-Douhle" seal coat. Plant-

mixed dikes and embankment protec-

tors were installed to control drainage

of the roadbed.

Sand Excavation

The Granite Construction Com-
pany was the general contractor on

the Mt. Hermon contract. However,
the earthwork and culvert installation

, . . Continued on page 59
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Los Anqeles

H/GHV(/A

This map shows ihe 13.5-mile secfion of fhe Ramona-US 99 Freewr,

NEW FREEWAY
Continued horn page 12 . . .

lane. The smallest day's run was 397

cubic yards.

Fifth Contract

The fifth construction contract to

he advertised was for freeway con-

struction between San Dimas Avenue
\\est of Pomona to the San Bernar-

dino-Los Angeles county line. The
contract A\as awarded on May 21,

1953, to Guy F. Atkinson Co. The
contract allotment was for $3,588,130.

1 he resident engineer on this project

was C. J. AlcCullough. The construc-

tion of bridges was under the super-

vision of L. E. Crayne, Bridge De-
partment represcntati\e. 1 he bridge

work in this contract included the fol-

lowing:

1. San Dimas Ave. Overcrossing, a re-

inforced concrete box girder bridge,

ni feet long. Cost $53,600.

2. Route 77/26 Separation carried

Route 77 over the freeway and was
162 feet long. Cost $70,000.

3. Ganesha Blvd. Overcrossing was a

box girder type bridge, 154 feet

long. Cost $100,000.

4. San Jose Wash Bridge was a box
culvert type bridge, 510 feet long,

and carried the wash under the

freeway. Cost $158,700.

5. Three pedestrian undercrossings at

Cleveland St., Mountain Ave. and

College Ave. crossed under the free-

way. Cost $37,700.

A requirement to be met by con-

tractor ^vas that public traffic should

have access to Ganesha Boulevard

three days prior to, during, and for

three days after the Los Angeles

County Fair. During 1953, traffic to

the county fair was allowed to use all

of the main roads into the fairgrounds

and during 1954, traffic to the fair

\\as allowed to use completed free-

way facilities on the west end up to

Ganesha Boulevard.

Kellogg Hills Excavation

The roadway excavation in the

Kellogg Hills area was moved bv
DW-20S, and rock cuts were removed
by 3'/>-cubic-vard shovel and Euclid

end-dump "off-thc-road" equipment.

Fills were compacted by sheepfoot

rollers and 50-ton pneumatic rolling

equipment. All ecjuipmcnt was routed

over fill areas and material dumped
on fill, then placed bv dozer, so as to

get full benefit of hauling equipment

in compacting the roadbed.

The contractor had considerable

trouble locating an imported borrow

source that would keep his hauling

equipment from the hazard ot tra\el-

ing cit\ streets. Borrow was finally

locateil in San .Xntonio Wash at the

cast end of the project. An agreement

was worked out betw ecn the contrac-

tor and the San Bernardino (bounty

Flood Control, the Chino Basin Water
District and L'. S. .Arm\- Engineering

Corps to use the borrow pit as a still-

ing basin for .Mt. San Antonio Dam
now under construction by Army en-

gineers. .Material was excavated by
1201 Lima and Bucyrus-Erie shovels

using five-cubic-\ard drag buckets.

Also working in pit was a Northwest

80 with four-cubic-yard bucket. ALa-

terial was hauled to job site in Schon-

rock cable operated trucks. Gar Wood
telescoping hoist trucks and other

large capacity trucking equipment.

The contractor worked two 8-hour

shifts on borrow, excavating and haul-

ing, running as high as 35,000 tons per

day. Rolling and compacting of bor-

row material was by standard equip-

ment.

Portable Crushers Used

The contractor processed his im-

ported base material from the same

pit as was used to obtain borrow. Two
portalile crushers w ere set up and ma-

terial crushed to specified size, ele-

\ ated to bins and hauled to grade by
truck. Material was spread to required

thickness by spreader attached to

tractor.

The top four inches of the imported

base material was cement treated for

subgrade for the portland cement

concrete pavement. Alaterial was sized

into windrows, the cement then ap-

plied 1)\ a metered spreader and mixed

thiough a A\'o()ds mixer. Material was

then spread and cut to grade and i

rolled 1)\" tandem rollers and wobble

wheel roller pulled by a watering
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UPLAN D

lige/es and San Bernardino Counties opened on November 16, 1954

truck. Asphaltic seal coat was then

applied.

1 he pavement operation followed a

day behind cement treatment. Pave-

ment was placed b\- a dual drum paver,

followed bv Blaw -Knox spreader, fin-

isher and Johnson float. The contrac-

tor turned out a maximum of 1,200

cubic yards per nine-hour shift. The
joints were sawed by a late model
Felker concrete saw. This saw was
approximately 2,000 pounds lighter

than old model and no trouble \\as

caused by the machine leaving marks
in new pavement. The 60-foot joints

were cut, then machine dropped back
to cut 15-foot joints. \'ery few cracks

showed up following saw operation.

Pavement was cured with Hunt proc-

ess membrane.

The accommodation of public traffic

did not present much of a problem as

most of the job was on new alignment.

Adequate flagmen were maintained at

all city street crossings, and at major

streets the contractor installed stand-

ard signal devices operated manually
by off-duty City of Pomona police-

men.

No major construction difficulties

were encountered in the ^\•ork once
full operations were under wav, and
all contract work is expected to be
finished shortly after the opening date.

The sixth construction contract on
the freeway \\ as for lights and signs

in the Pomona-Claremont area. This
contract was a\\arded to Ets-Hokin

and Public Works

and Galvan, Inc., on Jul\- 23, 1953. The
contract allotment was 1177,500. The
resident engineer was Rav DeGroflF.

The seventh and final contract was
awarded to Paul R. Gardner on Octo-
ber 14, 1953, for lights and illuminated

signs through the District VlII por-

tion. This contract carried an allot-

ment of 173,317. The resident engi-

neers were Paul Kirst and Arthur
Nelson.

The total of the allotments for the

seven contracts described above is

close to 19,000,000, of which over

$3,000,000 was for major bridge con-
struction. Right of wav acquisition

cost for this 13.5-mile length totaled

approximately 1 3,000,000. Thus the

total cost of the freeway was $12,-

000,000, or about $900,000 per mile.

WHEN IN THE DARK
The habit of failing to replace the

dash light bulb with a new one if the

old bulb has burned out is likely to

result in serious trouble for the driver,

w arns the National Automobile Club.

AMien driving in the dark the operator

is in the dark as to the exact speed he

is traveling. He is likely to outdrive

his headlights \\ithout knowing it,

w hich means that he may be held up
for speeding or caught in an accident.

Besides, the ammeter or the oil pressure

gauge could be registering various

kinds of trouble and he would never

know it until stranded.

Hal H.Hale of

A.A.S.H.O. Resigns
After more than 10 \'ears of service

to the American Association of State

Highways Officials as its executive

secretary, Hal H. Hale has resigned,

effective December 31st, to accept a

new post with the Association of

American Railroads.

Hale was appointed to the A. A.

S. H. O. secretaryship on January 1,

1944. Since then he has been in the

forefront of the nation-wide mov'e-

ment to obtain better highways, and

has been active in the promotion of

cooperation between the Federal Gov-
ernment and the various states.

He has also served as editor of

AvicricaJi Highivays, quarterly maga-

zine of A. A. S. H. O. He has become

intimately acquainted with highway

problems in all states of the Union not

onl\- through his close contact with

their highway officials but also through

frequent personal visits to the states.

Hale is a graduate of the University

of Tennessee. He became city engi-

neer of Knoxville in 1933, a post he

held for five years. Subsequently he

was associated in engineering capaci-

ties with the Tennessee \'alley Au-
thority and the Portland Cement As-

sociation. In 1941 he joined the Wash-
ington staff of American Society of

Civil Engineers, leaving A. S. C. E. in

1944 for'his post with A. A. S. H. O.
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LONG BEACH FREEWAY LINK OPENED BY GOVERNOR

The second major link of rlie Long
Beach Freeway in Los Angeles County

was officially opened for travel on

Friday, October 29, 1954, b\' Gover-

nor Goodwin J. Knight.

what had been done and what was

planned for the immediate future. He
also spoke of the tremendous growth

of California and the vital need for

the freew a\' program to be continued.

Governor cuts ribbon. Front row, left to right: W. S. Grant, Assemblyman-elect, Long Beach; Governor

Goodwin J. Knight; George Vermillion, Mayor of long Beach; Burton Cbace, Supervisor, Los Angeles

County and former mayor of Long Beach. Immediately back of George Vermillion is Herbert Klocksiem,

Assemblyman from the 44th District, and Robert E. McClure, member of California Highway Commission

from Santa Monica.

Sponsored by the Long Beach

Cliamber of Commerce, the dedica-

tion ceremonies were held on the new
freeway just south of the Atlantic

Avenue separation structure.

Master of ceremonies was Lloyd C.

Leedom, l^resident of the Chamber of

Commerce. George M. Vermillion,

Mavor of Long Beach; George C.

Rockafield, Chairman of the State

and Federal Highway Committee of

the chamber; Burton W. Chace, Su-

per\isor for Los Angeles County and

former Mayor of Long Beacii; Her-
bert Klocksiem, State Assemblyman
from the 44th District; Paul O. Hard-

ing, .Assistant State Highway Engineer

in charge of District VII; and Robert

F,. McClure, Member of the Califor-

nia Highway Commission from Santa

Monica were the speakers. McClure
had the pleasure of introducing Gov-
ernor Knight who made the principal

address of the day.

Governor Knight told of his inter-

est in the entire highway program, of

Immediately following his remarks,

the Governor stepped from the plat-

form and posed for pictures and then

cut the ribbon and officially led the

caravan of cars over the new freew a\"

to Long Beach.

A PLEASING LETTER

THE UNION METAL MANUFACTURING CO.
Canton 5, Ohio

iMr. Kenneth C. Ad.\ms, Editor

Dear Mr. Adams: Many publica-

tions cross my desk and, regretfull\',

one does not have the time to give all

of them the attention they deserve.

^'ours is an exception.

There is something refreshing about

California Hif^hii-ays. The format is

pleasing, the t\'pe matter easy to read

and the photographs are excellent.

Congratulations! It's a job well done
in reporting California's wonderful

highw a\' progress.

Sincerely yours,

.A. S. I'"rom.m

Advertising Manager

Mendocino Opens
First Four-lane

Highway in County
Sparked by the Mendocino Count\-

Chamber of Commerce, the first four-

lane highway in that county \\ as !

opened for travel to the motoring
[

public the afternoon of October 31, t

1954.

The new section of the Redwood
Highway eliminates some bad grades

and sharp curves that were on the old

alignment. Built many, many years

ago the old alignment did not take
i

into consideration the marvelous ,

growth of California nor the immense
increase in the number of automobiles

registered in our State.

The old alignment was 5.28 miles in

length while the new road, betAveen

the same points, is 4.85 miles. This is

a saving in distance of but 0.4.^ mile.

But the saving in time is something

else. As one speaker stated, the sav-

ing in distance is small but the saving

in time is large.

Starting with a civic luncheon at

the Brook Trails Lodge, in Willits, the

celebration got off to a good start.

Art Schilder of Okiah was master of

ceremonies. The speeches w ere short

and to the point. F. Walter Sandclin,

Ukiah, member of the California

Highway Commission, was the prin-

cipal speaker at the luncheon. The in-

terest of Governor Knight was appar-

ent when Sandelin read a telegram

from the Governor expressing his con-

tinued interest in the highway pro-

gram and his regrets at not being able

to be in attendance due to commit-

ments in the southern part of the

State.

Immediately after the luncheon the

entire assemblage formed a caravan

and proceeded to the new section of

highway, being met there by hun-

dreds of people from Mendocino

Count\' who were also interested in

the opening of this new section of

highwa\'.

Speeches at the dedication cere-

monies were also brief. AVith the help

of Walter Sandelin and Alan Hart,

I
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District Engineer for the Division of

i Highways from Eureka, a "cat skin-

ner" hauled a log from the highway
and the signal was given for the cro^\'d

to proceed over the new road.—

R. C. K.

UPPER: The crowd on the highway at the dedication ceremony. LOWER: Lunch at Willits under auspices of
wants Chamber of Commerce. Back row, left to right: Alan S. Hart, District Engineer from Eureka; Harry
Haehl, Mayor of Willits: Leonard Nix, Mayor of Ukiah; Ray Archibald, Division Engineer, Bureau of Public
Roads; Robert Farrell, President, Willits Chamber of Commerce; Stale Senator-elect James Busch. Front row,
left to right: George Anderson, Director, Golden Gate Bridge District, Ukiah; T. Fred Bagshaw, Special
Assistant to Director of Public Works; Art Schilder, master of ceremonies, Ukiah; Don Stanwood, President,
Ukiah Chamber of Commerce; F. Waller Sandelin, member, California Highway Commission, Ukiah; State
Senator Bert Busch, Ukiah; E. Safford, Supervisor, Mendocino County, Willits. The 14th man at the head

table took the picture.
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Promotions Milton Harris, Frank Baxter and

Walter Nett Are Given New Jobs

I KOMofioN of Milton Harris to the

position of Construction Engineer for

tlie California Division of Higii\\a\s

to succeed Don G. Evans, retired, was
announced b\' State High\\a\' Engi-

neer G. T. AlcCoN.

FRANK E. BAXTER

To replace Harris as district engi-

neer of District IX. with headquarters

in Bishop, McCoy promoted Frank E.

Baxter, who has been assistant district

engineer of District II, ^\ith head-

(juarters in Redding.

Baxter's post in Redding was filled

by Walter M. Nett, who for the past

year has been assistant construction

engineer for the division, working out

of Sacramento hcadcjuartcrs.

Graduated From Oregon State

Harris has been district engineer of

District XI, covering Inyo, Alono, and
the eastern part of Kern Counties,

since February, 1953. Before that he

was service and suppl\' engineer for

the division, a post he assumed after

MILTON HARRIS

his return from World War II mili-

tar\' service w ith the Army Engineers

and the Allied .Military Government

in Italy.

He is a native of Oregon, and re-

ceived his degree in civil engineering

from Oregon State College in 1917.

He served in World War I and then

entered engineering work, joining the

Di\ ision of Highways staff in 1928 as

an instrument man in the Eureka dis-

trict. Subsequentl\- he served in Bishop

and the Sacramento headquarters

office.

As service and supply engineer prior

to 1953, Harris had full charge of

procedures for procurement, ^\are-

housing and distribution of materials

and supplies u.sed b\' the Division of

Highways.

Baxter Goes to Bishop

Baxter, the new district engineer of

District IX, is a nati\e of Los Angeles,

an engineering graduate of the Uni-

versity of California, and an employee

of the Division of Highways since

1930.

Until April, 1951, when he was
transferred to Redding, his highway
work \\ as in the San Joaquin X'alley

and adjoining mountain areas. W'ork-
ing out of the District \T headquar-

ters at Fresno, Baxter served as dis-

1*



Don G. Evans

RctiicMiciu of Dun CJ. i'.xiins, con-

struction engineer for the California

Division of Highways, marking the

end of 25 years of state service, was
announced on November 6th.

Evans came to work for the di\i-

sion in 1929 as

location engineer
and later as con-

struction superin-

tendent in District

\'II at Los Angeles.

As construction

engineer for the

L^
, 4.1 '

division, a post he

has held for the
''''''"*''

past three and a

half years, Evans' scope of supervision

of highway construction has been

state-wide, covering hundreds of proj-

ects, large and small, along the 14,000-

niile State Highway System.

Previously, he had served as assistant

district engineer-operations for Dis-

trict \'I, with headquarters at Fresno,

a post in which he had direct super-

vision of all construction and mainte-

nance work on state highways in

Madera, Fresno, Kings, Tulare, and

Kern Counties.

Born in Indiana

Evans was born in Terre Haute,

Indiana, in 1890, where he attended

public schools and the Rose Polytech-

nic Institute, receiving his bachelor of

science degree in engineering in 1911.

He later took a postgraduate engineer-

ing course at the Colorado School of

Alines.

Between 1912 and 1919 he worked
as an engineer on various mining jobs

in Colorado, Arizona and Central

America, including two years as con-

struction engineer for the United
Verde Copper Company in Arizona.

In 1920 he was employed by the

U. S. Bureau of Public Roads and for

the next nine years served as resident

engineer, chief locator and finally

chief of forest and park roads in Ari-

zona and New Mexico.

Evans' pre-World War II e.xperi-

ence with the Division of Highways
includes five years as location engineer

MICHAEL J BURNS

MEMORIAL FREEWAY

At cleclicalion, it^lt to f/yit/. Ray Bradbury, Humboldt County Chamber of Commerce; Mrs. O. A. Moore,
daughter of Mrs. Burns; George Co/e, President, Humboldt County Chamber of Commerce; Mrs. Michael J.

Burns; Alan S. Hart, District Engineer, District I; Richard Denbo, Secretary, Humboldt County Chamber of

Commerce; Mrs. Sophie Benson, sister of Mrs. Burns; C/iff Dumm, President, Eureka Chamber of Commerce

At a brief roadside ceremony on
October 18th, the Humboldt County
Chamber of Commerce rededicated

the first unit of the Michael J. Bums
Alemorial Freeway to the memory of

the man who was co-sponsor of the

revolutionary highway financing leg-

islation known as the 1947 Collier-

Burns Highway Act.

Humboldt County's beloved Sen-

ator Mike Burns passed away on May
1, 1949. By House Resolution No. 230

on June 15, 1949, the State Legislature

named the proposed freeway, which

for District VI in Fresno and another

five years as resident engineer during

which he supervised the construction

of many highway projects in the Ba-

kersfield area.

At the outbreak of World War II

Evans joined the U. S. Corps of Engi-

neers. He held the rank of colonel

when he left active military service in

1946 to resume his career with the

State of California. He is a member of

the American Society of Military En-
gineers.

Evans and his wife will live in Los
Angeles, from where they plan to

make extensive trips throughout the

United States. During the next two
years they hope to visit every state in

the Union.

was yet to be built, from the north

city limits of Eureka to the north city

limits of Areata, the Michael Burns

Memorial Freeway.

The first unit of this four-lane di-

vided freeway was opened to traffic

on July 20, 1954, which unit extended

from Gannon Slough, south of Ar-

eata, to a point just north of the north

city limits of Areata. The second and

last unit of the Burns Freeway ex-

tends from the north city limits of

Eureka to Gannon Slough. The grad-

ing for this unit is complete and the

base and surfacing will be placed dur-

ing the summer season of 1955.

To give form and substance to the

Burns Freeway, official signs so desig-

nating this fact were purchased and

installed by the Division of Highways.
The sign facing northbound traffic at

Gannon Slough will be repositioned

to a point near the north city limits

of Eureka and facing northbound traf-

fic next fall when the last unit of the

Burns Freeway is completed.

The rededication on October 18th

was handled by the Humboldt County
Chamber of Commerce with President

George Cole, of Eureka, in charge.

iVIrs. Michael J. Burns, wife of the late

Senator, was introduced to the group

bv Cole.
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us 50 Project
Open New Four-lane Divided

Expressway in San Joaquin County

I
By FRANCIS O'NEILL, District Planning Engineer

HE NEW four-lane e.\press\va\' be-

nveen the Altamont Pass Road in

Alameda Count)' and the west cit\-

limits of Tracy was opened to traffic

during November. This road has been

under construction since September,

1952, when the first contract for

rough grading and structures was
awarded to iMcCammon-Wunderiich
Co. and C. K. .\Ioseman of Palo .Alto.

A second contract with Gordon H.

Ball, San Ramon \'alley Land Co., and

Clements and Co. \\ as approved June

30, 19.H, to provide for completion

of the project by construction of con-

nections at each end and surfacing

with Portland cement concrete pa\e-

ment.

Old Two-lane Route

The old tA\o-lane route is approxi-

mately 9.5 miles in length, with nu-

merous curves and steep grades at the

w esterly end. The steep grades, nar-

row pavement and restricted sight

distance caused considerable incon-

venience to the motoring public be-

cause of the difficult)' that trucks and

trailers encountered in negotiating this

portion of the old facility. The aver-

age daih' traffic on this road is 11,300

vehicles, 12.5 percent of \\hich are

1

I

I

This photo shows typical traffic slow-up on old Altamont Pass-Tracy Highway

^^^' SAN JOAQUIN COUNTY

11
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trucks. V\'eek-end and holiday traffic

nunxd "bumper to bumper" in both

directions. Many accidents occurred

due to attempted passing A\ithout

sufficient sight distance.

The new route is 8.4 miles in length

on smooth alignment and grades and

provides two lanes in each direction

with adequate shoulders for emer-

gency' parking.

Interchange and Separation

An interchange was constructed at

the west end of the proiect connect-

ing to the old Altamont Pass Route

and Mountain House. A separation is

provided at Midway Road with no

connections to the freeway at this

location. Channelized intersections at

grade have been constructed at Patter-

son Pass Road, Hansen Road, Lam-
mers Road and Corral Hollow Road.

Adequate rights of way were acquired

for the future construction of inter-

changes at these locations so as to

develop this road ultimately to a full

freeway.

The Southern Pacific Railroad

tracks, west of Tracy, are crossed at

grade with automatic crossing gates

provided for traffic safety and pro-

tection.

Fabian Road, paralleling the ex-

press\\ay to the north between Lam-
mers Road and Corral Hollow Road,

is utilized as a frontage road to pro-

vide traffic circulation for abutting

property owners.

Rapid Paving

One of the outstanding construction

features of the second contract Mas
the speed at which the portland ce-

ment concrete pavement was placed.

An average of 1,090 cubic yards of

Portland cement concrete placed per

day was maintained throughout the

concrete paving of the project. This

rapid paving schedule enabled the

contractor to complete the placing of

plant mixed surfacing on the shoul-

ders and road connections during fa-

vorable weather. This work would
otherwise have had to be delayed until

next year. The project engineer for
New Altamonf-Tracy Expressway. UPPER: Mountain House interchange looldng east. LOWER: Expressway

crosses Delta-Mendota Canal, on right.
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This aerial of Attamont Pass-Tracy Freeway is looking east toward Tracy

the paving contractor was J. W.
Vickrey, Jr.

The old road, which will be re-

verted to Alameda and San Joaquin

Counties, has been resurfaced in part

to present a smooth riding pa\cniciu.

Tiie first contract was constructed

under the state supervision of Resi-

dent Engineer E. L. Craun and the

second under Resident I'.ngincer H.

Athcrstone.

TEN SECONDS TO PASS

It takes about 10 seconds to pass an-

otiicr nioxing auroinohilc. s;iys the

California State Auroinohilc Associa-

tion, which adds that ar 60 miles an

hour your cai" will rra\cl SSO feet in

that time. If another car is approach-

ing at equal speed, the distance re-

i]uired for \ou to pa.ss safel\' is 1,760

feet, to which a margin should be

added for safetv.

DRIVERS' LICENSES

Californians had a total of 6,144,126

drivers' licenses as of August 31, 1954.

Of this total, 5,667,488 were opera-

tors' licenses and 476,638 were chauf-

ffui's' licenses.

HIGHWAY USERS PAY BIG

TAX BILL

Highway users in the United States

pa\- 6 billion dollars per \car in spe-

cial automotive taxes.
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New Budget Highway Commission Allocates Total of

$291,739,600 for 1955-56 Fiscal Year

I 111 Cm.rioRMA Hk.hwav Co.mmis-

shi\"s biidgcr providing $198,266,000

lor ninjor construction purposes on
sr;irc high\\;i\s for tlie fiscal year hc-

y inning Jul\' 1, 1955, was made public

ruday by Governor Goodwin J.

Knight.

In transiiiirting the budget to Gov-
ernor Knight, the Highwa\- Commis-
sion pointed out that the estimated

revenue from state taxes for the 1955-

56 budget had to be based on the

reduced highwa\- user taxes which
are slated to go into effect on Jul\' 1,

1955. The 1953 legislation \\hich made
possible the present accelerated con-
struction program provides that on
next Jul)' 1st the taxes on gasoline and
diesel fuel will be reduced one-half

cent per gallon, with proportionate

decreases in other highwa\' user taxes.

Plans Will Be Ready

1 The commission said, how ever, that

plans for other urgenth' needed con-
struction projects will be ready in the

c\cnt that the present level of high-

w a\- revenues is retained by the Leg-
islature after July 1, 1955. It is

estimated that in that case the addi-

tional amount a\ailable for major state

liiyhw^a)- improvements next year
w.iuJd be 125,000,000.

The over-ail budget total, including
cci tain allocations to cities and coun-
rio, is $291,739,600. Of the $198,266,-
H)(l scheduled for major construction
purposes on state highways, $122,018,-

000 is allocated for construction proj-

-cr^ and $76,248,000 for rights of wa.\-

N'l future highwa\' improvement.
Comparable figures for the 1954-55

l)udget adopted in November, 1953,

include: over-all budget, $298,998,830;
major state highway construction pur-
poses, $205,110,000.

The balance of the 1955-56 budget,

193,473,600, provides $58,950,000 Vor
ither state highway expenditures, plus

j|25,41 6.000 state funds to cities for
:ity streets, $6,530,000 federal aid sec-

ondary funds for county roads, $2,-

iOO,000 state funds to counties to

issist the required matching of federal

aid secondary funds and $77,600 for

outdoor advertising supervision.

start of Major Projects

State Director of Public Works'
Frank B. Durkee, ex officio Chairman
of the Highwa\' Commission, pointed

out tiiat this budget signals the start

of many major developments on high-

wa\' routes and in areas where defi-

ciencies have long been recognized.

He said also that the 1955-56 budget
provides for the completion of man\-

urban freeway projects, extension
of multilane intercity freeways and

expressways, construction of new
bridges and straightening, widening,

and surfacing on many rural routes.

A conception of the highwav im-

provements wiiich will be accom-
plished by the expenditures from this

budget can be gained from these facts:

the major construction projects affect

more than 400 miles of state highways;
the right-of-way allocations affect

man\- additional miles; a total of 40
bridges across streams and 133 other

structures including highwav separa-

tions and railroad separations will be
constructed; 65 miles of the proposed
improvements involve full freewaws,
which will bring California's total of
full freeways to a new high of 388
miles. The proposed 64 miles of ex-

pressway construction (with some in-

tersections at grade) will increase the

mileage of multilane divided highwavs
to 1,639, a toll-free mileage of that

t\pe far in excess of the total in any
other state.

Budget Items

The fiscal year covered by the new-

budget does not begin until next Jul>'

but a number of the projects will be
advertised for bids beginning in Jan-
uary, 1955. State law permits the

awarding of contracts on or after

.\pril 1st, three months before the

actual start of the fiscal year, so that

full advantage ma\- be taken of favor-

able construction weather.

The state highway items in the

budget are as follows:

Major construction projects, $110,-

018,000; construction engineering,

$12,000,000; rights of way, $76,248,-

000; maintenance $23,000,000; con-

tingencies, $4,92 5,000; preliminary

engineering, $15,000,000; administra-

tion, $6,575,000; buildings and plants,

$4,500,000; state-wide highwa\' plan-

ning, $2,000,000; honor camps, $1,-

500,000; maintenance of the San
Francisco-Oakland Bay Bridge, $1,-

200,000; and minor improvement and

betterment, $250,000.

The largest single item in the con-

struction portion of the budget is

$7,015,000 for an eight-lane section of

the Eastshore Freeway in the Cit\' of

Oakland, between 10th Street and the

distribution structure. The next larg-

est is $4,600,000 for extension of the

Harbor Freewa>' in Los Angeles from

Gage Avenue to 88th Street.

Rights of Way

Among the budget allocations for

acquisition of rights of way on major

freeway routes are:

In Northern California, $2,000,000

for the Embarcadero Freeway and

$5,100,000 for the US 101 freeway

connection from the Bayshore Free-

w ay to Turk Street, both in San Fran-

cisco; $1,700,000 for the Bayshore

Freeway between San Carlos and the

Santa Clara county line; $1,250,000

for Sign Route 24 in the Walnut
Creek area of Contra Costa County;

$650,000 for US 101 in /Marin County
between Waldo and north of Green-

brae and $800,000 for the South Sac-

ramento Freeway on US 50-99. (With

$750,000 additional 1954-55 funds al-

located October 21st this brings the

total right of way allocation to more
than $2^500,000 for the South Sacra-

mento Freeway.)

In Southern California

In the Los x^ngeles metropolitan

area, $14,650,000 for the Golden State

Freeway (US 6-99); $5,000,000 for

the \'entura Freeway (US 101) and

$3,000,000 for the Hollywood Free-

. . . Continued on page 45
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Construction Projects in State Highway Budget

County Route

Alameda

Alameda

Alameda, Contra Cost;

Alameda

Alameda
Amador
Butte
Butte
Butte
Calaveras
Calaveras
Calaveras
Colusa
Colusa
Contra Costa.

Contra Costa.

Contra Costa.

Contra Costa.

Contra Costa,

Alameda
Contra Costa.
Del Norte
Del Norte
Del Norte
El Dorado
El Dorado
Fresno
Fresno
Fresno
Humboldt
Humboldt

Humboldt.
Humboldt.

Humboldt.
Humboldt.
Imperial.

.

Imperial.

Imperial.

Imperial

-

Imperial.

Inyo
Kern
Kern

Kern.

Kern.

Kern.

Kein..
Kern..

Kern..
Kings.
Kings.
Lake..
Lake..
Lake..

Description

69
(SR 17)

69
(.SR 17)

107
( SR 21)

227

Various
Various

3 (US 99Ei

87

Various

24 (SR 41

65 (SR 49)

Various

7 (US 99WI
Various

75 (SR 241

75 (SR 24)

76 (SR 21 and
24

107 ( SR 21

107 (SR 21)

Various

1, 71 (US 101)

71 (US 101)

Various

11 (US 50)

Various

4 (US 99)

41 (,SR 180)

Various

1 (US 101

1

1 (US 101)

1 (US 1011

1, 20 fUS 101

and 299 i

35 SR 36)

Various

12 (US 80)

12 (US 80)

27, 187
(US 80)

201
Various
Various

4 (US 99)

4 (US 99)

4 (US 99 and
399)

4, 142 (US 99
and 466)

57 (SR 178)

23 (US6i
23. 58 US 6

and 466)

Various

125 (SR 41)

Various

15 (SR 20)

49 SR 53)

Various

Eastshore Freeway—Beard Rd. to Jackson St. (Route 105) ; grade, pave and structures

for 4-lane freeway
Eastshore Freeway, 10th St. in Oakland to Distribution Structure; grade, pave and

structures for 8-lane freeway

US 50 to 0.2 mile north of Alameda-Contra Costa county line; grade, surface and structure

—some realignment

Mountain Blvd., from US 50 to SR 24; (portions); grade and surface for 4- and 6-lane

freeway ( State's share)

Rights of way on state highway routes

Rights of way on state highway routes

Fagan to vicinity of Biggs Rd. (portions); base and surface - widening

4 miles to 9.5 miles north of Oroville; three bridges and approaches

Rights of way on state highway routes

At Avery; drainage correction —
Angeles Camp to Tuolumne county line; grade and surface (widening)

Rights of way on state highway routes .

Through Arbuckle; grade, surface and structure for 4-lane expressway

Rights of way on state highway routes -.

West of Sunnybrook Dr. to west of Pleasant Hill Rd. (portions); grade, pave and struc-

tures for 6- and 8-lane freeway
West of Pleasant Hill Rd. to east of Pleasant Hill Rd.; grade, pave and structures for 6-

and 8-lane freeway

Near north city limits of Walnut Creek to 0.3 miles north of Monument; grade, pave and

structures for 4-lane freeway
Danville to 0.7 mile north of south city limits of Walnut Creek (portions' ; reconstruct

US 50 to 0.2 mile north of Alameda-Contra Costa county line; grade, surface and struc-

ture—some realignment

Rights of way on state highway routes

US 199 to Smith River Bridge; surface on relocation (grading now under way)

Winton Corners to Oregon state line; reconstruct

Rights of way on state highway routes

Through Placerville; surface, lights and signals to complete 4-lane expressway

Rights of way on state highway routes —
San Joaquin St. to West Ave. (portions) ; grade, pave and structures for 6-lane freeway...

O and P Sts. from Stanislaus St. to Ventura Ave., (one way) ; resurface and signals

Rights of way on state highway routes

16th St. in Fortuna to north city limits; surface —
South city limits of Eureka to 0.6 mile north of north city limits; grade, surface and

structure (widening and additional Eureka Slough bridge)

North city limits of Eureka to Gannon Slough; surface expressway under construction)

0.9 mile north of Plaza Ave. to Mad River Bridge and US 299 intersection (
portions i;

structures and approaches (for interchange i

Cummings iFox) Creek, bridge and approaches

Rights of way on state highway routes

Coyote Wells Underpass, junction of Rt. 202; grade, pave and structure for widening

Approxi-

mate Estimated
mileage cost

highway -

Dahlia Canal to US 99 ; grade and pave for 4-lane highway

Alamo River to 0,3 mile east of Holtville and in City of Holtville; grade, pave and chan-

nelize (widening)

Rt. 187 to 0.5 mile north; grade and pave (reconstruct and widen)

Rights of way on state highway routes

Rights of way on state highway routes

Fort Tejon to 0.5 mile north of Grapevine Station; reconstruct (portions) "

1.4 miles north of Grapevine to 0.6 mile south of McKittrick Rd; grade and surface

(convert divided highway to expressway with limited access)

Union Ave. Underpass; grade, pave and structure (widen to 6-lane divided).

Garces Circle Interchange; grade, pave and structure

2.0 miles west of Democrat Hot Springs to Democrat Hot Springs; grade and surface

(widen and some realignment)

Kern-Los Angeles county line to 8.0 miles south of Mojave; surface

0.6 mile north of Mojave to Boron (portions); grade and surface (some widening over

crests ; channelization at junction north of Mojave)

Rights of way on state highway routes—
South Fork of Kings River; bridge and approaches --

Rights of way on state highway routes

Laurel Dell Lake to Tule Lake (portions); grade and surface (realignment)

Long Valley Creek Bridge and Guenoc Cattlepass; structures

Rights of way on state highway routes

5.6

1.4

2.0

9±

3.3

6.5

1.5

2.6

1.3

2 8

4.4

2.0

6.2
6.5

1.6

1.6

1.0

4.5
5.0

2.2
0.4

0.5

1.3
0.5

4.7

17.7

0.3

2.0
8.4

23 ±

2.5

$4,500,000

7,015,000

700,000

300,000

2,192,000

109,200

200.000

118,000

125,000

30.000

100,000

95,000

750,000

20,000

3,800,000

1,500,000

3,580,000

285,000

*700.000

1,968,000

500,000

255.000

80,000

490,000

100,000

2,250,000

135.000

489,000

30,000

900,000

850,000

SR= State Sign Route
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br 1955-56 Fiscal Year Total $198,266,000

County Route Description

Approxi-

mate
mileage

Estimated
cost

Lassen
Los Angeles

Los Angeles

Los Angeles

Los Angeles

Los Angeles
Los Angeles- -

Los Angeles

Los Angeles
Los Angeles

Los Angeles

Los Angeles

Los Angeles

Los Angeles

Los Angeles

Los Angeles

Los Angeles, Orange

Los Angeles

Los Angeles
Madera
Madera
Marin

Marin
Mendocino
Mendocino
Mendocino

Mendocino
Mendocino
Merced
Merced
Merced
Modoc
Mono
Monterey

Monterey

Monterey
Napa

Napa
Nevada
Nevada.
Orange

Orange, Los Angeles

Orange
Orange

Orange
Placer

Placer

Placer

Plumas
Plumas
Plumas.

SR = Slate Sign Route

Various

2

4, 161 US 6-

99-

4, 161 (US 6-

99, SR 134)

9 (SR 118)

9 (SR 118)

19 (SR 71)

23 US 6)

61 (SR 2)

156 (SR 27)

165 (US 6 and
SR 11)

167 (SR 15)

167 (SR 15)

167 (SR 15)

170 (SR 35)

173 (SR 26)

174 (US 101,

SR 14)

178 (US 91

and SR 18)

Various

4 (US 99)

Various

1 (US 101)

Various

48 (SR 128)

48 (SR 128)

56 (.SR 1)

122

56 (SR 1)

Various

SR 140)

123
Various

Various

40
US 101)

117 (SR 1)

Various

6 (SR 37

Various

38 (US 40)

Various

62 (SR 39)

174 (US 101

and SR 14)

174 (US 101)

174 US 101

1

Various

17, 37 (US 40)

38 (SR 89i

Various

21 (US 40 Alt)

83 (SR 89)

83 (SR 89)

Rights of way on state highway routes

Whittier Blvd.-Painter Ave. to Washington Blvd.; grade, pave and structures (widen) .

.

Golden State Freeway-Glendale Blvd. to 0.5 mile north of Los Feliz Blvd. (portions;

structures for Los Feliz Blvd. interchange

Golden State Freeway-0.5 mile north of Los Feliz Blvd. to University Ave., (portions);

bridge over Los Angeles River near Victory Blvd
Foothill Blvd.-Tujunga Canyon Blvd. to Alta Canyada Rd.

;
grade, pave and structures

: widen) . ^-,-.

6

(V

Canada Ave.-Montana St. to Lincoln Ave. in Pasadena; reconstruct 0.6
Pearl St. in Pomona to US 66 (portions) ; grade, pave and structures (widen) 3.1

Palmdale to Lancaster (portions)
;
grade and shoulders.- . 6.4

Near Glendale Ave. to Town St.; grade, surface, signals and illumination (widen) 0.8
Topanga Canyon Rd., 0.2 mile north of US 101 Alternate to 2.9 miles north of Los Angeles

i

city limits, (portions); grade and surface (some realignment) _ ) 0.7

4.7

Harbor Freeway-88th St. to Gage Ave.; grade, pave and structures for 8-lane freeway

Los Angeles River (Long Beach) Freeway-0.2 mile south of Rosecrans Ave. to Southern
Ave. (portions)

;
grade, pave and structures for 6-lane freeway

Los Angeles River (Long Beach i Freeway-Southern Ave. to north junction Atlantic Blvd.

(
portions) ; structures and approaches for 6-lane freeway

Los Angeles River (Long Beach i Freeway-north junction Atlantic Blvd. to east 26th St.;

grade, pave and structures for 6-lane freeway
Workman Mill Rd.-Pioneer Blvd. to San Jose Creek; grade, surface and structures (some

realignment and drainage improvement)
Ninth St. Viaduct ( Los Angeles River) ; bridge railing .

Santa Ana Freeway-Coyote Creek to Orangethorpe Ave.; grade, pave and structures

(incl. Buena Park realignment)

Carson St.-San Gabriel River to Orange county line; grade, pave and structures (widen

to 4 lanes divided)

Rights of way on state highway routes

0.5 mile south to 1.5 miles north of Madera (portions); irrigation and relocation

Rights of way on state highway routes

Waldo to 0.3 mile north of Alto intersection (portions); grade, pave and structure for

6-lane freeway, including Alto interchange
Rights of way on state highway routes

8.75 miles to 15.25 miles easterly of Boonville (portions); reconstruct

Flynn Creek ; bridge and approaches
0.7 mile south to 0.2 mile north of Greenwood Creek; grade, surface and structures

(replace bridge, improve approaches)
Little River; temporary bridge and approaches.
Rights of way on state highway routes

East Side Canal; bridge and approaches
Sign Rt. 152 to Merced (portions) ; widen 11 bridges

Rights of way on state highway routes

Rights of way on state highway routes

Pole Line Rd.-US 395 to Nevada state line (portions); grade and surface (widen)

Canal St. (King City) to 1 . 8 miles north of Salinas River; grade, surface and structure

( 4-lane expressway and additional bridge)

Camino El Estero to Del Monte Junction; grade, surface and structure for 4-lane express-

way.
Rights of way on state highway routes

East city limits of Napa to 6,5 miles east (portions); grade and surface (widen, some
realignment)

Rights of way on state highway routes

East Truckee to Boca
(
portions

)
; reconstruct

Rights of way on state highway routes

Imperial Highway to Whittier Blvd. west of La Habra; grade, surface and structures

(widen).-

Santa Ana Freeway-Coyote Creek to Orangethorpe Ave.; grade, pave and structures

(including Buena Park realignment)

Santa Ana Freeway-La Palma Ave.-Brookhurst St. interchange

0.2 mile west of EucHd Ave. in Anaheim to 0.2 mile east of South St. and Ball Rd. inter-

change; grade, pave and structures (realignment through Anaheim)
Rights of way on state highway routes

1.0 mile east of Newcastle to Elm St. in Auburn; structures for 4-lane freeway
2 . 8 miles north of Tahoe City to Truckee River Bridge : reconstruct

Rights of way on state highway routes

In Portola ; drainage correction

Middle Fork Feather River Bridge and line change; grade, surface and structure

In Greenville; drainage correction and surfacing

1 8±

3.3

3.8

0.2

1.5

2.0

1.8

3.6

2.5

6.4

0.9
0.1

7±

10±

2.8

1.2

1.2

5.5

1.6

2.0

1.7

2.7
2.1

1.0
0.5

$30,000
350,000

1,300,000

2,600,000

600,000

95,000

600,000
30,000

250,000

110,000

4,600,000

1,820,000

2,868,000

1,700,000

82,000

50,000

2,100,000

300,000

36,992,000

30,000

521,000

1,730,000

715,000
130,000

80,000

475,000

55,000

255,000
100,000

220,000
80,000

20,000

200,000

1,366,000

410,000

340,000

75,000

210,000
125,000

210,000

200,000

2,100,000

1,070,000

2,332,000

2,430,000

900,000
70,000

200,000
50,000

280,000
30,000
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County Route Description

Approxi-

mate
mileage



Count; Route Description

Approxi-

mate
mileage

Estimated
cost

Santa Cruz

Santa Cruz
Shasta

Shasta

Shasta

Shasta

Shasta

Shasta

Sierra

Siskiyou.

.

Siskiyou. _

Solano

Solano

Solano

Solano

Sonoma
Sonoma
Sonoma
Stanislaus.

Stanislaus.

Sutter

Tehama

Tehama...
Trinity

Trinity

Trinity

Tulare

Tulare

Tulare

Tuolumne-
Tuolumne.
Tuolumne.
Ventura
Ventura

Ventura
Yolo

Yolo

Yuba
Yuba

56 (SR 1)

Various

3 (US 99)

20 iSR 44)

28 (US 299)

28 lUS 299

1

83 I SR 89)

Various
Various

3 (US 99)

Various

7 (US 40)

7 iDS40)
S3 (SR 12)

Various

56 (SR 1)

104
Various

13

Various

15 (SR 20)

3 (US 99E)

Various

20 (US 299)

20 (US 299)

Various

4 (US 99)

129 (SR 65)

Various

40 (SR 49-120)

65 (SR 49)

Various

79 (SR 126)

138 (US 399)

Various

7 (US 99W)

Various

3 (US 99E)
87 (US 40 Alt.)

Los Gatos Highway (Rt. 5) to Mission St.; grade, pave and structures for 4-lane express-

way. 1.3

Rights of way on state highway routes

Crespo's to VoUmer's; grade, surface and structures for 4-lane expressway (Dog Creek
Bridge under construction)

South Cow Creek; bridge and approaches
Stillwater Creek; bridge

Montgomery Creek to 0.2 mile east of Hillcrest; grade and surface (realignment)

Doyel Cattlepass ; reconstruct _ _

Rights of way on state highway routes

Rights of way on state highway routes

Fisher's to Pine St. in Dunsmuir; grade and surface (some widening and realignment) .

.

Rights of way on state highway routes

Carquinez Bridge to Greenfield Ave. (portions); interchange structure at Manzanita St.__

Greenfield Ave. to Sign Rt. 48 ;
grade and surface frontage roads

Suisun to 6 miles easterly ; grade and surface (widening)

Rights of way on state highway routes

Jenner to Mendocino county line (portions); grade and surface (widen)

Gravenstein Highway-Sebastopol to US 101 (portions); reconstruct

Rights of way on state highway routes

In Riverbank ; grade and surface (widen) (State's share)

Rights of way on state highway routes

Meridian to Sutter Bypass (portions) ; surface

Butte county line to Los Molinos; grade and surface (widen to match previously widened
bridges)

2.6

3.5

1.5

1.8
5.0

10±
2.7

0.7

3.6

12.0
Rights of way on state highway routes

Vitzhum's to Tom Lang Gulch; grade and surface (realignment)

Humboldt county line to Prairie Creek (portions) ; surface

Rights of way on state highway routes

0.5 mile north of Earlimart to 0.5 mile north of Pixley; grade, pave and structures for

4-lane freeway
1.5 miles north of Deer Creek to Linda Vista Ave.; grade and pave to complete Porter-

ville relocation

Rights of way on state highway routes

Shawmut Grade ; grade and surface ( realignment)

Columbia Wye to Calaveras county line; grade and surface (portions) (widening)

Rights of way on state highway routes __

Near Mound School to 2 . 4 miles easterly; reconstruct

US 101 to 0.3 mile south of Mill School; grade, pave and structures for 4-lane freeway
Rights of way on state highway routes

0.5 mile south of Cache Creek to 0.5 mile north of Yolo; grade, surface and structure

(realignment, including new bridge)

Rights of way on state highway routes _ .

Olivehurst to Marysville; grade (for 4-lane expressway) (structures under contract)

Simmerly Slough Bridge and line change; grade, surface and structures (realignment,

railroad underpass and bridge)

3.5
11 ±

6.0

7.6

2.0
7.6

2.4
3.9

1.5

4.0

1.5

$1,270,000
325,000

1,200,000

168,000
80,000

685,000
30,000

305,000

3,000

60,000

335,000

310,000
120,000
250,000

1,285,000

200,000
140,000

415,000
50,000

160,000

60,000

850,000

12,000

700,000

75,000

10,000

2,000,000

900,000

500,000
375,000
100,000

25,000
75,000

2,000,000

1,435,000

460,000
21.000

700,000

725,000

SR =r State Sign Route.

NEW BUDGET
Continued from page 4/ . . .

way E-xtension (Route 159), both in

the San Fernando X'alley; $4,750,000

for the Olympic Free\\ay; $2,500,000

for the Long Beach (Los Angeles
River) Freeway; $2,820,000 for the

Harbor Freeway; and $2,200,000 for

the Sepulveda Freeway.

The Sepulveda Freeway right-of-

way item includes start of work on
the unit from Ohio Avenue to Water-
ford Street through the U. S. Vet-
erans Home in West Los Angeles.

Under pending right of way agree-

ment with the Federal Government,
the State, in exchange for land to be
occupied by the new freeway, will

provide a separation structure, and

accomplish county road and utilities

adjustments.

In other Southern California areas,

$1,350,000 for rights of way on the

Santa Ana Freeway in Orange County;

$1,100,000 for a north-south freeway

in the Riverside area; $2,500,000 for a

north-south freeway in the San Ber-

nardino area; $1,341,000 for the Sign

Route 94 freeway in San Diego; and

$900,000 for the freeway in the vicin-

ity of La Mesa, east of San Diego.

HILLS AND MOUNTAINS OF
CALIFORNIA

Three-fourths of the area of Cali-

fornia comprises rolling hills, foothills,

and mountains ranging in elevation

from 500 feet to 14,000 feet.

MAGAZINE DISPLAYED

THE CITY OF TULSA, OKLAHOMA

Novembers, 1954

Califorfiia State Highivay Co?nmission

Sacramento, California

Dear Sir: I want to thank you for

putting us on the mailing list for

the California Higlnvays and Public

Works magazine. It is certainly an

outstanding portrayal of your rapidly

expanding street and highway pro-

grams.

The September-October issue ar-

rived just in time to be displayed at

our municipal open house, which we
held November 4-6, 1954.

V'ery truly yours,

Sid W. Patterson, Commissioner

Streets and Public Property
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Orindd ^rossrodosd First Link of Oakland-Walnut

Creek Job for Traffic Relief

By D. M. YOUNG, Resident Engineer

W«'oKK WAS staited September 21.

1953, by Frcdrickson & Watson and

M & K Corporation on construction of

one and two-tenths miles of six-lane

freeway along .Mount Diablo Boule-

vard together with undercrossing and

interchange ramps at the Orinda Cross-

roads.

This project, scheduled for comple-

tion early next year, a\ ill be the first

link of the Oakland-A\'alnut Creek

freewa\', ultimately designed to over-

come a congested traffic situation

brought on by the rapid housing

growth in the southeast section of

Contra Costa County.

The Crossroads as part of the "Tun-
nel Strip," has been a well-known
junction for numerous years. Formerl\

known as Bryant, the Crossroads is

now the center of a community boast-

ing 10,000 population. Protected from

fog by the Eastbay hills, sprawling

among semiwooded slopes, Orinda

provides country living for metropoli-

tan workers.

First Broadway Tunnel

Contra Costa Countv's first road or-

dinance, enacted in 1852, required all

males 18 to 45 years of age to contri-

bute five days road work per year.

Road work then consisted of building

and maintaining wooden bridges and

filling ruts left indented b\' \\ agons and

carriages. The first Broadway Tunnel,

constructed of wooden beams and tim-

ber lining in 1897, remained in .service

until completion of the new low level

tunnel in 1937. On .April 1, 1931, Mount
Diablo Boulevard, consisting of an 18-

foot concrete pavement, became Route

75 (Sign Route 24) of the State High-

way System by act of State Legislature.

In 1936, realignment, new gradients

and widening to three lanes of asphalt

pavement was done. Subsequently dur-

ing the 1940"s, Highway 24 was wid-

ened to four lanes from Oakland to

Orinda Crossroads, then known as Bryant, as it appeared in 19/0

AValnut Creek and channelization \\ ith

signals was introduced at the Orinda

Crossroads.

Traffic Volume Increases

Traffic volume through the Cross-

roads increased from approximatelx

3,500 vehicles per da>' in 1931 to over

14,000 in 1941. During the war years,

the vehicular count declined to less

than 11,000 per day, effected by both

gasoline rationing and curtailment of

automobile manufacture. Lifting of

these bans caused a rapid and stcad\

increase in traffic wiiich reached ap-

proximately 23,000 vehicles per day in

1947. There was little gain in traffic

volume then until 1949 w lien the large

building boom of the area projected a

rising increase so that the volume is

now approaciiing 37,000 vehicles per

dav.

1 he existing four-lane highway \\ ith

the signalized intersection presents a

serious bottleneck to commuters. Dur-

ing the evening peak hour period, traf-

fic from the l)a\- area approaciics tht

intersection at the approximate rate of

1,500 vehicles per hour per lane. Since

this volume greatl\- exceeds the capac-

ity of the signalized intersection there

results a long back-up of vehicles anc

an undesirable delay to tiie commuters
particularly in the evening peak period

Dela\' of morning traffic is somewhai
less, due to a lighter hut longer peal',

period. Traffic accidents or slow m<n-
ing trucks during the peak period;

cause turrhcr traffic backlogs anc'

added loss of \ehicuiar time reaching

momentous proportions.

Traffic slowdown is also accentuated

by the commuters taking keen interesll

in work progress during tiieir dailjij

drive through the project.
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How the Orinda C/over/eof will look when completed early in 1955. Carleton Moore, staff artist for the "Oakland Tribune/' has, from careful study of construc-

tion plans, superimposed the interchange on an aerial photograph.

Traffic Handling Problem

As the alignment of the new freeway
corresponds in general with that of the

[existing highway, routing of the large

volume of traffic during construction

creates quite a problem. Planning of

'he project included six stages of traf-

fic patterns. Spot construction is prev-

lient on both sides of the existing

highw ay with temporary connections
being made so that traffic may use the

completed portions as detours. Placing
of temporar\' signals is being done to

accommodate cross traffic during con-
struction of the final half of the un-

derpass structure.

The big Orinda slide of December,
1950, which closed State Highway 24

for several days was brought to mind
when a deep culvert excavation re-

moved support from an adjacent hill-

side and precipitated its movement to-

wards the highway. Quick action by
the contractor's crew in bulldozing

earth back into the trench succeeded

in containing the movement to neg-

ligible proportions and prevented dis-

astrous consequences to the several

residences.

Orinda Road Undercrossing

A reinforced concrete box girder

bridge composed of two adjacent

structures, each of one span 91 feet in

length, supported by reinforced con-

crete abutments on steel piles, will pro-

vide six lanes divided for east-west

freeway traffic over four-lane north-

south traffic. Right-turn movements
follow basically the diamond pattern

and encompass two cloverleaf quad-

rants for left turning traffic onto the

freeway. Left turning oflF the freeway

will be accomplished by use of the

right turn off-ramps then making a

left turn to merge with the under-

crossing traffic.

The freeway geometrical section

consists of six 12-foot lanes separated

by a 40-foot division and having 8-foot

outside shoulders. Provision is also

made for a future 8-lane highway with

16-foot division of both freeway and

bridge.
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The freeway structural section con-

sists of eight inches of portland cement

concrete on 12 inches of imported sub-

base of which the top four inches is

cement treated. Shoulders consist of

three inches of plant-mixed surfacing

on six inches of crusher run base all

on 10 inches of imported subbase ma-

terial.

The crossroad and ramps consist of

three inches of plant-mixed surfacing

on six inches of cement treated base all

on eight inches of imported subbase

material.

The work is under the general super-

vision of Assistant State Highway En-

gineer B. W. Booker, with the author

as resident engineer and W. C. Names

as the Bridge Department representa-

tive of the project.

FORMOSA WANTS MAGAZINE

Chicago, Illtnois

Mr. Kf.nnfth C. Adams, Editor

Dear Mr. Adams: Please accept m>

sincerest thanks for your very kind let-

ter about a month ago. It is really very

kind and nice of \ou to promise to send

a free copx' of \our highw ay magazine

to my friend in Formosa, Mr. Chen-

Teng Lui of the Taiwan Highwa\-

Bureau.

Having worked for the Illinois State

Highway Division, I have read your

magazines ver\- frequently at my of-

fice. Our bureau chief, Mr. George F.

Hagenauer, has also a copy from you.

I sinccrcl\- believe that your publica-

tion is the best among all the higiiway

magazines throughout this Countr\'.

Therefore, I am very happy to know
that my friend, Mr. Lui, can have such

an excellent opportunit\- to have a

copy for his office. I believe that he

and his fellow-workers will be greatl\-

improved through the instructions and

actual experiences that you have care-

full\- anal>'zed and collected for \our

magazine. This is, of course, one of the

best ways you have helped us directly

in the iiighway construction in ni\-

native cf)untry, China.

\'cry sincerely yours,

Thaddeus Yang

UPPER: rfie Orinda Crossroads in Sepfemfaer, 1953, prior to consfrucfion. CENTER: Morning traffic bocku

on© mile eost of the Orinda Crossroad signal. May. 1954. LOWER: AUernoon troffic back-up two miles we

ol Ihe Orinda Crossroad signal. May, 1954, showing east portal of Broadway Tunnel.
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COME ON OVER

Bournemouth, England

Dear Mr. Adams: I am deliglitcd

ith Ctilifoniici Hiirl.ni\Tys ami I'lihlic

7orks.

In September, 195.i, I went to the

nited States for a month in conncc-

oD with the fall meeting of the

eoustical Society of America at

evcland, Ohio, followed !)>' a lec-

ire tour including St. Louis and Bos-

in and places in between traveling

V road but not, alas, to California.

Aly companion, however, was John
i'ebster of tiie Navy Electronics Lab.

San Diego. A\' hen I expressed delight

such marvels as the Pennsylvania

urnpike, the Lincoln and Holland

unnels and the George Washington

ridge, he insisted that California had

jsger and better marvels, and he has

nee sent me several copies of your

lurnal.

I read ever\' page with the greatest

pleasure, especiall\' as I can feel that

is produced by real enthusiasts, who
identl\- share my delight in the glo-

ous achievements of highway engi-

;ering that are so topically American,

have formed a determination to go

id see it all myself and see how the

lyshore Freeway is getting on and to

ue a look at the Richmond-San Ra-

el Bridge.

Yours sincerely,

Walter L.mvrence

Signal Research and Develop-

ment Establishment, England

WE THANK YOU
THE OIL AND GAS JOURNAL

Tulsa, Oklahoma

R. Kenneth C. Adams, Editor

Dear Mr. Adams: We always en-

y reading your fine magazine, Cali-

'mia Highivays and Public Works,
id we find the engineering material

your September-October issue very

ipressive.

I wish to express or appreciation to

bu and your staff.

Sincerely yours,

Kenneth B. Barnes, Editor

BIGGEST KILLER

,

Motor veiiicle accidents arc still the

ggest single killer of children from
to 1 4 years of age.

JOINT VENTURE- NEW COLORADO RIVER SPAN

The Division of Highwa\s will

open bids in Los Angeles on December
2d for construction of a bridge across

the Colorado River on US Higliwa\- 80

which will connect Winterhaven, Im-

perial County, and Yuma, Arizona, and

for which California and Arizona have

budiieted a total of $1,600,000.

budgeted $800,000 to cover this State's

share of tiie construction cost.

Although a new bridge is recjuired

to meet traffic conditions, it is proposed

to keep the existing bridge in service as

"Business Route 80." It also will serve

the Indian School on the California

side of the river.

-^ --^.a. .^C-fc J-i -,^Hfc Tlg*Tyr^?^-~ ^-'I^=5^W^>t-i -T^i^^fc'^'.^
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PROPOSED COLORADO RIVER BRIDGE Typical Section

The two states will share equally in

the cost of the bridge, which will be

built under the supervision of the Cali-

fornia Division of Highways. In other

contracts, Arizona will construct the

approach to the bridge on its side of the

river and California will build almost

a mile of new highway from Winter-

haven to the bridge.

On the Arizona side, the bridge will

connect with an extension of Fourth

Street in Yuma.
The new bridge, to be located about

half a mile downstream from the pres-

ent crossing, will be about 837 feet

long, of riveted steel plate girder con-

struction. There will be five spans, and

a reinforced concrete deck supported

b\' reinforced concrete abutments and

piers, with steel pile foundations.

Two 28-foot roadways, separated by

a median strip almost six feet wide, A\ill

be provided for four-lane traffic. There

also will be a five-foot sidewalk. The
California Hitjhwav Commission has

The present bridge is one way for

trucks and busses and is posted for a

speed limit of five miles an hour for

vehicles of more than 10 tons in weight.

Average daily traffic volume is 6,000

vehicles, about one-fifth of them com-
mercial.

The California Division of High-

ways expects to advertise soon for bids

on the constrction of a four-lane

divided highway to take US 80 on the

new line from Winterhaven to the new
bridge. Funds in the amount of 1455,-

000 have been budgeted for the work.

The route for this section of highway

was adopted last May. It curves south-

westerlv of the present highway and

is almost a third of a mile shorter.

TRY COURTESY WITH PEDESTRIANS

Tr\- a little courtesy with pedes-

trians. You don't have to force them

back on the sidewalk when they have

a right to cross or oblige them to jump
to avoid your bumper.
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Trdl"l"ic Count Shows for 1954 an Increase

Of 5.75 Percent Over That of 1953

By G. T. McCOY, State Highway Engineer

I HE ANNU.AL State-Wide traffic-

count taken on Sunday and

.Monday, July 18 and 19, 1954,

shows an increase of 5.75 per-

cent over the previous annual

count of July, 1953. This gain

is not general as evidenced bv

the fact that interstate travel

showed a decrease. The count

increase is due primarily to the

high volumes of traffic induced

by the expanding mileage of

freeways, particularly in the Los

Angeles and San Francisco areas

of the State.

Freight Vehicles Show Greatest

Increase

.Monthlv traffic counts again

show freight vehicles increasing

at a substantially faster rate than

passenger vehicles. Also, for the

third straight \ear, Sunday traf-

fic increases are markedly less

than those for weekday traffic.

These factors point to the dimin-

ishing influence of pleasure travel

in the o\er-all traffic picture.

Covered 16-hour Period

No change was made from the

regular procedure of previous

years in the manner of taking the

count. Actual recording covers

the 16-hour period from 6 a.m.

to 10 p.m. for both Sunday and

Monday, totals being shown for

each hour. At selected represent-

ative stations, counts are also

continued for the entire 24-hour

period and are extended to re-

cord each of the seven days of

the week. Traffic is segregated

into the following vehicle clas-

sifications: California passenger

cars, out-of-state passenger cars,

busses, pickups, two-axle com-

50

SITTIN' AND COUNTIN'

Equipped with clickers, chart and code.

Here I sit by the side of the road—
I mean by the side of the highway,

For once each year, in mid-July

We count the cars as they roll by.

So the State will know where the taxes go

On the heavier traveled highways.

Busses and trucks and passenger cars.

Two-axle, three-axle— oh, my stars—

What are those three-cornered concrete things

Like coffins on edge, in pairs or strings

Of three or more, just what are they?

Some off-breed truck, in cement gray.

Cruising along on the highway?

Big semi's and panels and pickups

A jalopy that seems to have hiccups.

And coming up slowly beside her,

Like a giant tall-legged spider,

A yellow johemi is creeping along.

And where on the chart does it belong?

And where on the crowded highway?

A cement truck goes whirling by.

Mixing its contents on the fly,

A flat-bed truck with tail-end flags.

And a "foreign" car that gaily drags

A trailer packed with beds and bags

That like a jointed beetle wags
Itself along the highway.

Tractors and trailers and foreign jobs.

Tankers and oil-trucks roar by in mobs;

Four-axle, five-axle— big dual tires-

Sigh on the road like singing wires—

As I count with clickers, chart and code

Sitting alone by the side of the road—
Or I mean by the side of the highway.

-MARION S. SCHERMERHORN
San Bernardino

mcrcial units, three-axle unit

four-axle units, five-axle unit

and six-or-more-axle units.

Minor Changes Necessary

Each year some minor chang

in the census become necessar

such as the relocation, addido

or discontinuance of individi

stations; but in every instan

these are excluded in deterini

ing comparison with the prei

ous year, only those stations ti

were identical during the yei

1953 and 1954 being taken in

consideration.

Tiiese comparisons for

various route groups are as f

lows:

PERCENT GAIN OR



Route Termini

7.

8.

9.

LO.

11.

12.

L3.

14.

16.

16.

17.

18.

19.

SO.

!1.

12.

53.

24.

15.

16.

n.
28.

29.

31.

32.

33.

34.

35.

37.

38.

39.

40.

41.

,*2.

43.

44.

45.

16.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

,57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Crockett-Red Bluff -

Ignacio-Cordelia via Napa _

Rt. 2 near Montalvo-San Bernardino

Rt. 2 at San Lucas-Sequoia National Park
Rt. 75 near Antioch-Nevada line via Placerville

San Diego-El Centro

Rt. 4 at Salida-Rt. 23 at Sonera Junction.. _.

Albany-Martinez
Rt. 1 near Calpella-Rt. 37 near Cisco

Hopland-Lakeport
Rt. 3 at Roseville-Rt. 15, Nevada City

Rt. 4 at Merced-Yosemite National Park.
Rt. 2 at Fullerton-Rt. 26 at Beaumont.
Rt. 1 near Arcata-Rt. 83 at Park boundary
Rt. 3 near Richvale-Rt. 29 near Chilcoot via Quincy
Rt. 56, Castroville-Rt. 32 via HoUister

Rt. 4 at Tunnel Sta.-Rt. 11, Alpine Junction

Rt. 4 near Lodi-Nevada state line

Rt. 37 at Colfax-Rt. 83 near Sattley

Los Angeles-Mexico via San Bernardino
El Centro-Yuma _

Redding-Nevada line via Alturas

Peanut-Nevada line near Purdy's
Colton-Nevada state line

Rt. 56, Watsonville-Rt. 4 near Califa

Rt. 56 near Cambria-Rt. 4 near Famoso
Rt. 4 at Galt-Rt. 23 at Pickett's Junction

Rt. 1 at Alton-Rt. 20 at Douglas City

Auburn-Truckee
Rt. 11 at Mays-Nevada line via Truckee River

Rt. 38 at Tahoe City-Nevada state line

Rt. 13 near Montezuma-Rt. 76 at Benton
Rt. 5 near Tracy-Kings River Canyon via Fresno
Redwood Park-Los Gatos
Rt. 60 at Newport Beach-Rt. 31 near Victorville

Boulder Creek-Redwood Park
Rt. 7, Willows-Rt. 3 near Biggs

Rt. 1 near KJamath-Rt. 3 near Cray
Rt. 7, Orland-Rt. 29 near Morgan
Rt. 1 N. of Cloverdale-Rt. 56 near Albion
Napa-Rt. 15 near Sweet Hollow Summit
Sacramento-Rt. 15 near Wilbur Springs

Rt. 8 at Shellville-Sebastopol

Alto-Tiburon

Rt. 7 at Fairfield-Rt. 4 near Lodi via Rio Vista

Rt. 11 at Perkins-Rt. 65 at Central House
Rt. 5 near Glenwood-San Francisco

Rt. 2 at Las Cruces-Rt. 1 near Fernbridge
Rt. 2 near Santa Maria-Rt. 23 near Freeman via Bakers-

field

Rt. 2 near Santa Margarita-Arizona line near Topock via

Mojave and Barstow
Rt. 4 at Gorman-Rt. 43 at Lake Arrowhead _

Rt. 2 at Serra-Rt. 2 at EI Rio
Rt. 4 S. of Glendale-Rt. 59 near Phelan
Rt. 171 near Buena Park-Rt. 61 near Crystal Lake
Big Pine-Nevada state line

Rt. 2 at San Juan Capistrano-Blythe
Rt. 18 near Mariposa-Auburn
Rt. 5 near Mossdale-Rt. 13 near Oakdale
Pajaro River-Rt. 2 near San Benito River Bridge
San Jose-San Francisco

Rt. 5 at Warm Springs-Rt. 1, San Rafael.
Ukiah-Talmage
Crescent City-Oregon line

Weed-Oregon line

Rt. 29 near Johnstonville-Oregon line

Napa Wye-Cordelia via Vallejo and Benicia
Oakland-Junction Rt. 65 at Aitaville

Rt. 125 at Shaw Ave.-Nevada state line near Benton
San Diego-Los Angeles via Pomona
Rt. 12 near Descanso-Rt. 19 near March Field
Rt. 2, Ventura-Rt. 4 at Castaic
Rt. 51, Rincon Creek-Rt. 2 near Zaca

1954—Percent gain or loss

Sunday

Gain

4.00

1.01
7.27
0.21

6.77
4.45

2.74

1.81
3.S2

7.73

0.34
5.44

7.31
30.53
28.30
7.71

1.68

0.11

3.66

9.08
0.44
4.15
1.06
8.77
0.57

8.76

16.59
23.40

4.13

7.84
10.16
6.50

12.71
1.26
5.60

8.93
2.07
1.43
0.77
10.74

Loss

2.22
4.14
1.44

1.67

3.18
8.80
2.93

7.41

5.15
3.42

8.44
9.20
9.10
1.93
1.98
8.14

7.38

12.40

2.49

13.75
5.73
5.08

1.27

Monday
Herbert R. Robinson

Gain

2.83

3.87

5.26

35.14
7.88

5.38

6.46

1.90
3.00

2.11
5.11
2.59
2.97
1.17
2.94
6.91

11.94

8.36
0.34
4.34
4.36
6.43
9.88
0.99
2.69
14,27

15.26
4.63
1.07
0.34

4.44
2.04

19.34
29.50
26.19
10.01

Loss

1,41

1.84
4.84

7.



NEW RIGHT-OF-WAY GROUP FORMED

The third group <if right-of-was-

men in California to become affiliated

with the American Right-of-Wa\- As-

sociation was officiall>- recognized in

San Diego w hen the San Diego Club

Affiliate of Los Angeles Chapter No. I

was granted its charter at an inaugural

dinner meeting attended b\' members

of the Los Angeles chapter and man\-

prominent San Diegans before an au-

dience of 140 men.

to operate locail> through the aid of

the chapter in furnishing speakers and

educational seminars."

Balfour Gives Address

In accepting the charter on behalf

of the club, Webb added that he

"hoped that our experience and the

pattern that has been established will

be helpful toward the formation of

other club affiliates where needed."

Left to right: Chapter President Dexter D. MocBride, Club Chairman John C. Webb,

National Chairman frank C. Balfour

In presenting the charter to its newly

elected chairman, John C. VVebl), Su-

pervising Right-of-Wa\- Agent of the

Division of Highways in District XI,

President Dexter MacBride, Senior

Right-of-Way .Agent for the Division

of Highways in District VII, outlined

the purposes of the club affiliate.

'There arc many nieml)ers," said

MacBride, "who reside too far from

the chapter headquarters to attend

meetings regularl\-, and enjoy the

benefits of the association's educa-

tional program. Tiie club affiliate,

w ith relatively few members, is able

52

National Cliairnian Frank C. Bal-

four, Chief Right-of-W'ay Agent for

the Division of I lighw a\ s, gave an

address on "The Aims and Policies of

the American Right-of-Way Associa-

tion."

"If we desire to maintain pmtes-

sional status, ob\iously we nnist oper-

ate as professional men," said Balfour.

Lie urged the members to abandon the

time worn practice of "horsctrading"

in negotiations for the purciiasc of

right of wa>- and to base offers on

sound prenegotiation appraisals made

1)\ capable and thoroughly trainedJ

men.
"Tiie very foundation on \\ hich thd

.\nierican Right-of-\\^ay Association

was created and exists is ediiciition'^

continued Balfour. "Better education

of our land acquisition members to

the end tiiat thc\' are better equipped

to serve their emplo\-ers, and at the

same time to more efficiently and hon-

estly protect the property owners:

\\ iio are affected by our operations.

"As of this date, there is not a sin-

gle university or college in the United

States that gives a full four-\car

course to properl\- educate and train

young men to accept positions in the

right-of-way profession.

Educational Program

"The onh' educational program that

is being carried on in this Nation to

train and assist right-of-way nien so

that they can better serve the tax-

pavers or the stockholders of the or-

ganizations they represent is b>- the

.\merican Right-of-Way Association

and this condition exists notwithstand-

ing the fact that public and quasi-pub-

lic right of way and land acquisition

men are confronted during the calen-

dar year 1954 with a program ot

acquiring lands and rights in huuF

that will exceed 7 billion dollars in

expenditures.

".\ tremendous amount of the tax-

pavers" and stockholders' money i'

being spent and will continue to be

spent for land acquisition in our State

anil we in the American Right-of-

\\'a\- Association cannot and will nor

in fairness to our principals wlio an

planning these vast improvements, oi

to the affected property owners, en-

trust the expenditure of this huge sun

of mone\' to inexperienced or un

tiained personnel.

"We must realize that incfficicnc)

or incompetency to the extent of onl\

10 percent would, in the Californi:

State Highw ay Right-of-^^'a\• Depart

mcnt alone, represent a loss ot 10 mil

lion dollars to our taxpayers durint

riic current year."

Elected Officers

Otiier elected officers of the clul

are \\ L. Larson, Right of \V:\y Su

pervisor of The Pacific Telephone i

I'elegraph Compan>-, \'ice Chairman

. . . Continued on page 5

California H/gfiwayi
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v^OSt dnaex Downward Trend Breaks as Highway

Construction Costs on Rise

By RICHARD H. WILSON, Assistant State Highway Engineer; H. C. McCARTY, Office Engineer;

JOHN D. GALLAGHER, Assistant Office Engineer

I 111 ANTICIPATED break of the general

liow nwarcl trend in high\\a\' construc-

i(in costs in California, \\hich has been

II (Mogress since the fourth quarter of

*^^l, was apparently reached during

lie third quarter of 1954.

The upswing is indicated by a rise

if ''.9 percent in the California High-

\ .1} Construction Cost Index over the

econd quarter. Computation of the

index showed it to be at 207.8 (1940 =
100) for the months of July, August

ind September, a rise of 18.8 index

ooints over the 189.0 for April, May
ind June. The third quarter index is

1.2 percent over that of the first quar-

ci ( if the year, but is 4.8 percent below

liL fourth quarter of 1953. It still is

v> percent under the 245.4 for the

'ourth quarter of 1951, which was the

aighest point in Division of Highways
listorx'. However, it is 29.9 percent

iibove the first quarter of 1950, which
vas the low point prior to the Korean
;)utbreak.

' The accompanying tabulation shows

he California Highway Construction

^(ist Index by years from 1940 to 1949

And by quarters from 1950 to 1954.

THE CALIFORNIA HIGHWAY CONSTRUCTION

Cost

Index

COST INDEX

1940-,

1941

1 00.0

125.0

1 942 _ 1 57.5

1 943 1 56.4

1 944 177.8

1945..

1946..

1947.,

1948..

1949..

179.5

179.7

203.3

216.6

190.7

1950 (Isf quarter) 160.6

1950 (2cl quarter) 180.0

,950 (3d quarter) 189.2

!950 (4th quarter) 194.8

1951 (1st quarter) 215.4
1951 (2d quarter) 238.3
1951 (3d quarter) ....... 221.9
1951 (4th quarter) 245.4

STATE OF CALIFORNIA
DEPARTMENT OF PUBLIC WOBKS

DIVISION OF HIGHWAYS

PPICE INDEX
CONSTRUCTION COSTS

1940= 100

280

160

250

240

230

220

210

5 200

- 190

y 180
C£

"^
170

160

150

140

130

120

110

100



occurred in spite of continuing in-

creases in labor costs resulting from
wage boosts and extended fringe bene-

fits. It seems apparent tiiat witii the

upturn of bid prices on California

higli\\a\- constniction, as indicated by
tlic y.9 percent rise in the index during

the third quarter of 1954, the balance

of factors \\ hich affect bid prices has

swung from control b\- competition to

control by increased pa_\mcnts to

labor.

It is believed, however, that excel-

lent competition will continue, which
coupled with continuing improve-
ments in production through mechan-
ical means will hold the rise in check.

The effect of the proposed large fed-

eral highway building program would
probably tend toward an upw ard trend

in prices.

The accompanying tabulation of

average contract unit prices for the

eight items on which the California

Highway Construction Cost Index is

based shows such unit prices b\' \ears

and quarters since 1940. From this tab-

ulation it will be noted that during the

third quarter of 1954 the average unit

prices for six of the eight items showed
increases, only the average unit prices

of untreated rock base and portland

cement concrete pavement declined,

the oriier six all showed increases.

The largest increase was in struc-

tural steel which jumped 42.1 percent,

nearly 5 cents a pound. AMiile this in-

crease in the price of structural steel is

in some degree the result of rising labor

costs catching up with bid prices, much
of the higii jump ma\' lie attributed to

the fact that during the second quarter

seven state highway contracts were
awarded for work in the San Francisco

and Los Angeles metropolitan areas

which involved unusually large quan-

tities of steel. The total quantit\- of

structural steel in contracts awarded

during the second quarter of 1954 was
approximately 15,000.000 pounds. For

the third (juarter it was less than 4,000,-

000 pounds. Undoubtedly these differ-

ences in volume accounted for much
of the difference in the average unit

prices for this item— 1(). 1 62 per pound

CALIFORNIA DIVISION OF HIGHWAYS-AVERAGE CONTRACT PRICES

1940
1941

1942
1943
1944
1945
1946
1947
1948
1949-

1st quarter 1960
2d quarter 1950
3d quarter 1950
4th quarter 1950
1st quarter 1951.
2d quarter 1951.
3d quarter 1951
4th quarter 1951
1st quarter 1952
2d quarter 1952.
3d quarter 1952.
4th quarter 1952
1st quarter 1953
2d quarter 1963
3d quarter 1953
4th quarter 1953
1st quarter 1954
2d quarter 1954
3d quarter 1964.

Road-
way

excava-
tion.

Per
cu. yd.

SO. 22
0.26
0.35
.42

.50

.51

.41

.46

.55

.49

.34

.40

41

.42

45

63

56
0.66
0.56
0.63
0.65
0.66

45

Crusher
run
base,

Per
ton

$1.54
2,31
2.81
2.26
2 45
2.42
2.46
2 42
2.43
2 67

2.22
2.13
2 32

2.81
.07

.88

.88

.91

.25

.19

2.61
2 68
2 48

Plant

mix
surfac-

ing.

Per
ton

$2.19
2.84
4.02
3.71
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SAN MATEO AND DUMBARTON BRIDGE APPROACH PROBLEM

By R. H. "BARNEY" BARNWELL

Upon ni>- reassignment to tlie Right

of Wa> Engineering Section in June,

1952, Ed Hovde approached me with

iiis arms full of maps, documents, in-

struments, preliminary reports and

photostats. He laid them on the table,

and said with a

sardonic grin,

"They're stinkers;

make record
maps." It did not

take long for me to

find that he was

not fooling.

For the San Ma-
teo Bridge, some

R.H.BARNWELL 50 deeds, agree-

ments, documents, indentures, photo-

static prints, microfilm enlargements

of more deeds and so on had to be

matched, rearranged and studied.

Most of them indicated some encum-

brance upon the title to our right of

way. One deed, with the early date

of September 19, 1867. had something

to sa\- about levees, on the Alameda

side, part of which is now occupied

by the east approach near the Mt.

Eden Landing Road. Another con-

vexed a 50-foot easement to the

Southern Pacific Company for rail-

road purposes from the present

Southern Pacific Depot in San Alateo

extending northerly to the Bayshore,

crossing our right of way near the

northeast corner of Shore View Tract

No. 10 in San Mateo. The portion

across the highway is still held by the

company. The portions to the north

and south of our right of way have

been returned to the appropriate

owners, heirs or assigns.

Guano Monument

Nearly all the documents describ-

ing land along the west approach re-

fer to a U. S. C. and G. S. triangula-

tion monument on Little Coyote

Point at the Toll Plaza, which monu-

ment is called "Guano." The San Ma-

teo County Ordinance No. 352, dated

Jul\- 11, 1927, granting the franchise

R. H. Barnwell, who retired from

his position as Associate Highway

Engineer in District IV on July 1,

1954, performed an outstanding

job on his last assignment with the

Division of Highways. This work in-

volved a determination of the right

of way which was obtained by the

State through the acquisition of the

San Mateo and Dumbarton Bridges,

together with their approaches.

While work of this type is highly

technical from an engineering and

legal standpoint, the unique refer-

ences to many of the sidelights

which Mr. Barnwell encountered

make his article highly interesting

to the layman as well as to profes-

sional readers.

and authorizing the construction and

operation of the bridges goes so far

as to fix the position of "Guano" by

citing its latitude and longitude to the

nearest 0.001 second of arc. The
Coast Survey has incorporated it into

the California Coordinate System with

published Y and X coordinates to

0.01 of a foot. "Guano" is a very valu-

able point since it marks the control

for the right of way from both di-

rections and also marks the center

line of the bridge, as built. It has been

checked b>' triangulation of recent

years and found to be exactly where

it A\as originally placed.

Tide Lands Survey

The ordinance also mentioned the

cost of the seven-mile bridge at the

sum of 17,500,000 and an annual main-

tenance and operating expense of ex-

actly 1340,000. Upon these figures the

original toll schedules were based.

The list of items included everything

from motorcycles at 20 cents up

through tricars, autos, stagecoaches,

trucks, and includes a "wagon of a

10-ton capacity" at $1.

In many of the documents, frequent

references are made to Tide Lands

Surveys. An intensive studv of this

subject was required which took me

into the archives of the official rec-

ords of both counties; into the San

Francisco City Law Library, and to

the Office of the State Land Commis-

sion in Sacramento. The personnel of

each office was very helpful and gen-

erous with photostatic copies of the

30 Tide Lands Surveys Records

needed.
Earliest Document

The earliest document found was

dated 1856 describing as a 40-acre

piece the southeast quarter of the

northeast quarter of Section 23, T.

4 S., R. 4 W.; and naming it the S. &

O. L. (Swamp and Overflow Land)

Survey No. 10. It is recorded in Book

1 of Patents, page 184, San Mateo

County Records.

In another deed, one reference

proved to be very entertaining. The
"call" in the description was, "thence

N. 41,908', E., a distance of 5,772.5

feet more or less to the westerly

boundary line of Tide Land Survey

No. 87, Alameda County Surveys."

By virtue of the distance given, that

line, when plotted, showed up just

east of the lift span and along the

easterly edge of the deep water chan-

nel two miles and more into San Ma-

teo County. That sent me hotfooting

it to the Alameda County Surveyor's

Office. A search placed T. L/S. No.

87 about two miles north of our right

of way in Alameda County. In the

Land Office in Sacramento, it was

found that the deed "call" was in er-

ror. It should have read, "Tide Land

Location No. 87 (formerly Tide Land

Survey No. 127).

County Line Wanders

About the turn of the century

man\- of the Tideland Survexs were

changed in name to Tide Land Loca-

tions with a different number as-

signed. We also learned that the "per-

ipatetic" Alameda-San Mateo county

line had wandered back and forth

across the Bav several times during
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the last 80 years or so, finally coming

to rest at its present position.

To get the picture of these various

T. L. L., T. L. S., and S. and O. I.

Surveys, a navigator's chart of San

I'rancisco Bay—Southern Part—pub-

lished 1)\- the U. S. C. and G. S. was

secured. Upon this chart is shown in

feet the depth to Bay bottom below-

mean lower low water; the deep wa-

tcr channel extending southeasrcrl)-

into the mouth of the Guadalupe

River, east of Palo Alto; and other

topography, such as the two bridges.

\\'licn the Tideland Surveys, etc.,

w crc plotted on the chart, the picture

was surprising; practically all of the

Ba\' bottom, even that below mean
lower low water through which
Routes 105 and 107 pass, was pri-

vately ow ned, except the 1 '/4 miles

on Route 105, and the 1,500 feet on
Route 107 across the deep water

channel.

Low Tide Lands

The \eiled implication that a great

deal of the Bay bottom below mean
lower low water might be owned un-
ctiiically should not disturb any one's

blood pressure. The water is so shal-

low that thousands of acres are use-

less for navigation for vessels with a

draft greater than that of a small tug-

boar. .'\t low tide, if the Bay bottom
was solid, a man could walk for a

mile and a half northwest from the

Toll Plaza and not get his shoulders

wet; in fact he could walk from tiie

shore line near the east end of the San
Alatco Bridge for five miles westerly-

to the curve in the bridge with his

head alwa\s out of water.

On the other hand, the ingenuit\^

of industry has been converting this

otherw ise useless vast area to society's

benefit. Table salt is one very useful

b\-product, and portland cement is

another. There are millions of tons of
oyster shells in the muds of the Ba\-

from w hich the cement is made. This
means tax revenue to the counties
from the land and income tax to the
Federal Government from the manu-
factured products; therefore, the

status quo should be maintained. Oys-
ters were also harvested for many
years until the pollution of the Bay
waters rendered them unfit for food.

No, I don't ow n an\' stock in the salt

or cement or o\ster companies.

References

If >ou want more information

about the Tide Land and Swamp and

Overflow Lands Surveys, plan to

.spend a couple or three days (ma>be
more) in the San Francisco Law Li-

brary. Get \'olume I of the Political

Code of California of 1872, annotated,

page 642, to use as a starting point,

from whence you will wander
through a maze of lawsuits and ^\ ind

up with the answer, in general, that

"tideland is that portion of a shore line

that is periodically covered and un-

covered by the waters of the ocean

or a bay between mean higher high

tide and mean lower low tide."

In Riwdall vs. Caleb, 32 Cal. 354,

about 1860, the judge said, "Land
periodically covered and uncovered

by ordinary tides ." I haven't yet

found a statutory definition of "tide-

lands"—ma\be I haven't looked in the

right book.

Let's take a look at T. 4 S., R. 3

W., M. D. B. & M. Our survey parties

have done some excellent transba}' tri-

angulation and other surveying on the

two bridges and adjoining highways,

tying them together and reducing the

data to the California Coordinate Sys-

tem. They also tied in the NE. corner

monument of this township (in Ala-

meda County) which has only one

other corner monumented, the SVV\

in San .Mateo County. Of the 36 sec-

tions in the township, only seven

touch land and none are entirely on
land. 1 hese two acceptable corners

are not six miles apart along the car-

dinal bearings, being short by several

hundred feet.

Monumented Section

There is another monumented sec-

tion corner in the ne.xt township west,

namel\-: the SE. corner of Sec. 2 3, T.

4 S., R. 4 W. This is an excellent point

so far as it pertains to the land around
it, southerly of the west approach in

San Mateo County. It is also out of

position with respect to the northeast

corner of P. 4 S., R. 3 AV., h\- about

the same amount in the same tlirec-

tion.

Inasmuch as the Tide Land Surveys,

Tide Land Locations and Swamp and

Overflow Land Surxejs are tied to

land controls on opposite sides of the

deep water channel, it seems reason-

able that the adjustments can be made
at those section corners that lie along

the channel, near the center. This

This would continue the use of bear-

ings and lengths of the various surve\s

along E. W. and N. S. lines, full miles

or fractions thereof as written into the

original descriptions.

The subdivision of this township is

not yet concluded. It is understood,

of course, that these boundary lines

are purely theoretical, for paper use

only. The water is too deep at high

tide to set up a transit—just imagine

chaining out a mile in 7 to 10 feet of

water with a six-knot tidal current

running across the line! Some good

surveyors might get their feet wet.

Bearings Selected

To start the arithmetic from San

Mateo toward Alameda Count>% it

was first necessary to select a bear-

ing. I had a choice of six along Third

Avenue, and seven after getting

around the first curve at the north-

east end thereof. The decision to use

the bearing of the State Highway
Overhead Structure at Third .\venue

and Ba\shore seemed logical, as it

would avoid a bearing equation, so it

was adopted even though it differs

somewhat from the bearings in per-

tinent deeds.

True bearings and adjusted ground

distances were used, several traverses

were run between the limits of the

project before winding up inside the

right of way. Once we landed clear

out behind old Mrs. Jones' chicken

coop; however, we finally came up
with a good answer, and, strangely

enough, w ithout violating too severely

the original descriptions of any of the

individual parcels. In one case, two

abutting parcels refused to "abut" by
about 1 2 feet, and in another case the

center lines of two parcels refused to

collide headon—tried to by-pass each

other by several feet; but slight ad-

justments rectified these conditions.

During the solving of this problem,

a profound discovery was made;

namely, that by using the proper bear-

ing and the correct functions multi-

plied by the correct distances by
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pnipci"l\" hainllintr rlic c:ilciil:ir(ir, a

correct answer resulted!!!! Nearl>- six

months was required to make the rec-

ord map; it li-as "a stinker," hut an

interesting one, comprising 18 plates.

Dumbarton Bridge and Approaches

This is Route SM-Ala-107-B, A, 6'/,

miles long, from \Mllo\\- Road at the

Southern Pacific Railroad right of

way, Palo Alto, to Jarvis Road near

Newark in Alameda County. It was

purchased b\- the State in September,

1951, along with the San Mateo

Bridge.

The characteristics of this project

w ere quite different from the San iMa-

teo Bridge R W. The parcels were

described by "leaps and mounds," as

an old prospector friend of mine in

Arizona once said. Most troublesome

was the reduction to the California

Coordinate System.

The franchise was granted under

authority of San Mateo County Ordi-

nance No. 330, dated 11/20/24, which

also authorized the construction and

the operation of the bridge; it also

fixed the original tolls. There were no

wagons of "10-ton capacity" listed,

hut some of the items for which tolls

are collected \\ere as follows: tele-

phone message, Yi cent; telegraph

messages, 1 cent; each 100 gallons of

water, 1 cent; and 5 cents for each bar-

rel of 42 gallons of oil. Many other

items included wagons, autos, trucks,

tric\cles, motorcycles, etc. Exempt
from paying tolls were "any persons

going to or from a funeral, school, per-

forming maintenance labor or attend-

ing a military parade or court of law

he is required to attend as a witness

in a criminal case."

There were several "gimmicks" in

the right of way. The most puzzling

was the 3,200 feet beginning at the

northern Southern Pacific right-of-

wa\- line at the west end of the pri-

vate road. The only document on rec-

ord ^\•as a "Notice of Pendency of

Action," which means that the land

owners were going to be sued in con-

demnation for the right of way. The
parcel desired for the roadway pur-

poses was accurately described and

was very nearly what the State now
desires, even though it was ^\•ritten

25 \ears before the State made the

purchase. The suit was ne\ er consum-

mated.

There is an unrecorded agreement

between the lando^\ners and the

bridge company, having a vcr\' casual

description, such as: " * • and ex-

tending in a uniform width of 200

feet northeasterly to a connection

with a right of way granted by the

Spring Valley Water Company to the

bridge company, etc." The road was
built clear outside of that one at one

place.

Easement Granted

Meanwhile the Spring \'alle\- Wa-
ter Company had granted an easement

in the shape of a parallelogram across

its 100-foot right of way that is about

0.300 feet to the north of the railroad

and across our right of wa>'.

This easement fitted perfectly into

the description of the "Notice to

Condemn."

A couple of years later, the bridge

company decided that the east half

of this parallelogram was in the wrong
place, so they prevailed upon the wa-
ter company to trade it for a similar

shaped and sized piece on the west

side of the road. We found the piece

that was on the east side, but is now
on the west side, belongs to the east

side. An effort is now being made to

trade the piece that was on the east

side and is now on the west side for

a similar piece on the east side.

Condemnation Suit

This all happened in San Mateo
County. The Alameda County side is

quite different. The bridge company
brought suit condemning the entire

right of way from the east bridge end

to Jarvis Road, describing the entire

strip by metes and bounds. There

were no references in any of the doc-

uments about the position of the cen-

ter line of the right of way in relation

to the center line of the roadway, and

considerable diflSculty was encoun-

tered along the easterly couple of

thousand feet trying to make our sur-

\-ey line fit the right-of-way descrip-

tion.

I learned that the Resident Engineer

on the construction of the bridge and

roadwa}-, a Mr. Frank M. Cortelyou,

is now in Kansas City conducting his

own consulting engineering practice.

A letter to iiim got us some very help-

ful information, showing where the

traveled way had been built. Its cen-

ter line differed from the right-of-

way center line by as much as 15

feet in places. Very shortly thereafter

the record map had reached the

checking stage— 12 plates. It was a

puzzling but interesting study.

In passing I can't help commenting

a little about one deed that played a

small part in this study, namely: the

Spring Valley Water Company's deed

to the City and County of San Fran-

cisco in 1930; this is a neat little book

of 127 pages and averaging some 500

words per page. It covered about 100

parcels of land, easements, water

rights, etc. One parcel contained

19,000 acres, the description of which

contained some 7,000 words and

would probably require 50 right-of-

\\av traverse sheets to calculate!

RIGHT-OF-WAY GROUP
Continued from page 52 . . .

and John G. McGregor, \'ice Presi-

dent of the Union Title Insurance and

Trust Company, Secretary-Treasurer.

Honored guests attending the meet-

ing included S. V. Cortelyou, Assist-

ant State Highway Engineer, retired;

E. E. ^\'allace, District Engineer, Divi-

sion of Highways, District XI, San

Diego; Judge L. N. Turrentine, Pre-

siding Judge of the Superior Court of

San Diego County; James A. Robbins,

chairman of the Board of Supervisors,

San Diego County; E. W. Blom,

Assistant City Manager, San Diego;

E. D. Sherwin, President, San Diego

Gas & Electric Company; Lawrence

T. Cooper, Assistant Vice President,

The Pacific Telephone and Telegraph

Company, Los Angeles; Commander
E. G. Dobbins, Executive Officer, Dis-

trict Public Works Office, Eleventh

Naval District; and Dr. Charles Lam-

den, Dean of Business Affairs, San

Diego State College.

TRUCK TRANSPORTATION

Truck transportation creates em-

ployment directly for some 6,260,000

people in the United States, according

to the National Automobile Club.
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FROM A PLANNING DIRECTOR

San Leandro, Calif.

.Mk. Kennkih C. Adams, Editor

Dear Sir: 1 have found that Cali-

fornia Highiiays and Public Works
has been highly informative and a

thoroughl\' enjoyable publication to

read. I look forward to receiving it

every r\vo months.

Let me emphasize the value that this

office places upon your publication.

W'e find that it provides an excellent

opportunit)' to keep in touch \\ ith the

tremendous growth of our highway
system in California.

\'erv trul>' yours,

George R. \'olker

Planning Director

San Leandro

GRADUALLY CATCHING UP
THE UNION METAL MANUFACTURING CO.

Canton 5, Ohio

AIr. Kenneth C. Ada.vis, Editor

Dear Mr. Adams: Your fine publi-
cation is read with interest each montii
by me and several others in our com-
pany who are familiar with California
highwaws and are personal friends of
ii)nn\- of those in that organization.

In addition to having a sizable

manufacturing plant at Los .Angeles,

several of us are in California "each
year and have the pleasure of travel-
ing over the excellent highwa>'s that
you have built. We are anticipating
more pleasure when \ou are finallv

able to catch up with the expresswavs
needed for the millions of cars that
travel them.

Sincerely yours,

W. A. PORTERFIELD
Vice President

In Charge of Sales Promotion

GOING TO ISRAEL

A4r. Kenneth C. Adams, Editor

Dear Mr. Adams: I have been on
your mailing list to receive the Cali-

fornia Highways magazine since 1953.

I read your publication with great

interest while I was going to school at

the University of California at Berke-

ley, and later, while I was a civil

engineer with the Division of High-

wa\s. State of Illinois.

I no\\- return to my home country,

Israel, where I am going to assume a

position with the Division of High-

wa>s there.

I will appreciate it very much if

I could remain on your mailing list,

and continue to receive this wonder-
ful and interesting publication at my
home address in Israel: 9 Joseph
Haglili St., Ramat-Gau, Israel.

You may be assured that all copies

received will be read with interest and

with a searching eye to all the new
developments in the highwa\'s field.

Yours very trul\',

Un Fridman

NEW BOOSTER
CENTRAL MANUFACTURING DISTRICT, INC.

Los Angeles 58

Mr. Kenneth C. Adams, Editor

Dear Mr. Adams: I have just had

the opporrunit\- of seeing an issue

of California Higl.m-ays and Public

Works and have thoroughly enjoyed

reading it. It is one of the most inter-

esting magazines of this t\pe that has

found its way across my desk.

If it is not inconsistent with >our

policies, it would be greatly appre-

ciated if \ou could arrange to have

this magazine sent regularly to our

vice president, as I am sure it will

from time to time contain articles of

particular interest to our organization.

\'er\- truh- >()urs,

E. H. Farrar, Sales .Manager

TWO LETTERS OF PRAISE

UNITED STATES DEPARTMENT OF AGRICULTURE
FOREST SERVICE

Inyo Notional Forest

November 1, 19.^4

Mr. Milton Harris

California Division of Highways
Bishop, California

Dear Mr. Harris: Please accept our

thanks for the fine job your men from

the Division of Highways did in help-

ing to control the fire at Lee \' ining

on October 2.^d.

While we w ere unable to learn the

names of all the men of your organi-

zation who helped out, we did note

Chet Squires, Cliff Donnelly and

Chuck Carter doing fine \\()rk.

Such help in time of need goes a

long way to keep many of such fires

from running wild and doing greater

damage.

\"er\- trul\' \ours,

W. S. Davis

Forest Supervisor

LEE VINING VOLUNTEER FIRE DEPARTMENT
Lee Vining, California

November .3, 19.^4

Mr. Milt Harris, District Engineer

State Division of Highways
Bishop, California

Dear Sir: The use of personnel and

equipment from District IX was

greatly appreciated in helping us con-

trol and put out the fire in the Lee

Vining Canyon area.

Cher Squires was in particular of

great assistance to us in operating a

bulldozer at great personal risk to

himself. Roy Dondero also helped us

a great deal; also Fred Wadlcw C^liff

Donncll\ , and l-rank Nolan.

Sincerely,

Victor Paranick

President
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McCoy Becomes the President of A.A.S.H.O.

At its fortieth annual convention

lield in Seattle the American Associa-

tion of State Highway Officials elected

George T. AlcCoy, California State

Highway Engineer as its president.

.McCoy, who has been first vice presi-

dent of the association during the past

year, succeeds A. E. Johnson of

Arkansas.

.McC()\ has been Chief of the Divi-

sion of Highways since January 4,

194.1. He was named to the post of

State Highway Engineer by the late

Charles H. Purcell when Governor

Earl Warren appointed Purcell State

Director of Public Works.
Born in i\Iilton, Oregon, September

12, 1889, .McCoy was raised on cattle

ranches in the Northwest and from
early youth herded cattle and horses

on the range. He graduated from
\\'hitman College in Walla Walla,

Washington, and later went east to

Columbia University, New York City,

M'hcre he completed a course in civil

engineering in 191.^.

Worked in Northwest

.Meanwhile, in 1908, he joined the

engineering staff of the United States

General Land Office on work in the

Cascade Mountains which included an

irrigation project near the junction of

the Snake and Columbia Rivers.

After his studies at Columbia Uni-
versity, .McCoy was employed as as-

sistant engineer on the great Catskill

Aqueduct, which supplies New York
City \\ith water. His work was in

bridge and dam construction and
highway relocation in connection with
the S.^ 00,000,000 project.

Returning to the Northwest, AIc-

Coy turned to highway engineering.

He worked for the U. S. Bureau of

Public Roads and the states of North
Dakota, Idaho and Washington. Of
the total of 10 years he spent in the

State Highway Department of Wash-
ington, the last six, ending in 1927,

were as Assistant State Highway En-
gineer.

Came to California

.McCoy came to California in 1927

as Assistant Office Engineer in the Di-

vision of HighwaNs. In the following

year, when Purcell was appointed

State Highway Engineer, McCoy be-

came his administrative assistant. In

1933 he was advanced to the position

of Assistant State Highway Engineer,

becoming State Highway Engineer 10

years later.

Through active participation in

the work of the American Asso-

ciation of State Highway Officials,

McCoy achieved a wide reputation in

the highway engineering field and is

frequently consulted on problems of

nation-wide scope. During the past

year he has served as First Vice Presi-

dent of A. A. S. H. O., and also as

a member of its Executive Commit-

tee and Chairman of the subcommit-

tee on Highway Finance.

Commission Honors McCoy

At its meeting in San Francisco on
November 17, the California High-

way Commission adopted the follow-

ing resolution:

Whereas, Mr. George T. AlcCoy,

State Highway Engineer, has been

elected and installed as the President

of the American Association of State

Highway Officials; and

Whereas, Mr. McCoy, by his long

and effective service to this associa-

tion, and by his elevation to this high

office has brought honor and prestige

not only to himself but also to the

Department of Public Works and the

Division of Highways of the State

of California; now, therefore, be it

Resolved, That we, the members of

the California Highway Commission,

do hereby extend to him our congrat-

ulations and express our pleasure and

appreciation that this association has

recognized his ability and chosen him
as its leaders for the ensuing year; be

it further

Resolved, That this resolution be

spread upon the minutes of this meet-

ing of the California Highway Com-
mission, and that an engrossed copy
thereof be delivered to Mr. McCoy
as a token of our esteem and appre-

ciation of him as an executive, an engi-

neer, a man, and a friend.

STEPPING STONES
Continued from page 3? . . .

necessitated by the change of align-

ment was subcontracted to the Los

Gatos Construction Company. Ap-
proximately 80,000 cubic yards of

clean sand of the type sold cf)mmer-

cially as plaster or concrete sand,

were excavated and placed in the em-
bankment. The compaction of this

material was obtained by ponding.

The sandy material was difficult to

restrain within the proposed slope

limits since it shifted laterally under

the load of the heavy earthmoving

equipment. Stakes set in the embank-
ment after the completion of each

five-foot layer indicated that the fill

was too wide and the succeeding layer

was stepped in to conform to the cor-

rect slope line. As this resulted in a

series of narrow benches which in-

vited erosion of the slopes the sides

of the fills were struck off with a 90-

pound rail about 25 feet long oper-

ated from the top of the fill by a

Hyster crane.

Fill Stabilization

At one location on the project the

new road was paralleled by a small

creek sufficiently close to endanger

the stability of the fill. Since the creek

was confined within a deep gorge a

channel change was unfeasible so a

48-inch reinforced concrete pipe 200

feet long \\as placed in the creek bed,

and the embankment construction was
extended over the creek and pipe.

At another location the proximity

of the same creek did not allow suffi-

cient space for a fill to be constructed.

A rubble masonry wall, constructed

from slabs broken from the old con-

crete pavement, was built for a length

of 100 feet paralleling the center line

at a distance of 17 feet. The wall

varied from 8 to 10 feet in height in-

cluding a 1-foot 6-inch parapet.

The eighth project of the county's

FAS highway improvement program

is the replacing of the Hester Creek

Bridge on the old Soquel-San Jose

Road with a box culvert and embank-
ment, involving realignment of 0.303

miles of road. The planning and de-

signing is now complete and the proj-

ect has been submitted for advertising.
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State Highway Contracts Awarded

AUGUST, 1954, AWARDS
Alameda County—US 50—At the intersection of

Foothill Blvd. with Carolyn St., at 159th Ave., about

2.0 miles southeast of San Leandro. Construct a left

storage lane of plant-mixed surfacing and penetration

treatment on untreated rock base. Awarded. O. C.

Jones & Sons, $4,706.

Aiameda County—US 50—In the vicinit\- of the

San Francisco-Oakland Bay Bridge Toll Plaza, in the

City of Oakland. Construct a sand fill embankment
and place riprap slope protection, I.O miles. Awarded
Hydraulic Dredging Co., Ltd.. $703,361.55.

Alameda County—Eastshorc Freeway—On East-

shore Freeway between Market St. and I lib St. Con-
struct a portion of a bridge with reinforced concrete

spans on reinforced concrete abutments and bents

and construct a reinforced concrete pedestrian under-
crossing, perform roadwork consisting of construction

(ff graded roadbeds and placement of pa\'ement and
surfacing with plant-mLxed surfacing, completion of

construction to be performed under a future contract,

0.8 mile. Awarded Fredrickson & Watson Const. Co.
and M & K Corp., $1,659,774.50.

Alameda, ContTa Costa, Marin, Sonottia Counties—
At various locations—Apply seal coat to existing sur-

facing, 15.5 miles. Awarded J. Henry Harris, $21,-

996.40.

Del Norte County—US 101—Between Elk Valley
Rd. and north city limits of Crescent City (por-
tions). Scarify and reshape the existing roadbed, place
imported base material, construct cement treated base,

place plant-mixed surfacing and apply a seal coat and
construct reinforced concrete drainage structures, 0.5
mile. Awarded Paul E. Woof, $36,249.

Fresno County—Between Teilraan Ave. and
Princeton Ave., in the City of Fresno. Furnish and
install highway lighting s>'stems at eight locations.

.\warded Robinson Electric, $36,010.05.

Fresno, Kings, TuJare and Kern Counties—At
various locations. Apply seal coats to the existing

surfacing, 63.1 miles. Awarded Rand Construction

Co., $68,042.50.

UumhoUt County—US 101—On Main St. be-

tween 13th St. and Eighth St. Adjust three drainage
structures, remove sections of concrete pavement and
nine inches of material thereunder, place portland
cement concrete pavement on imported base material

and surface with plant-mixed surfacing, 0.1 mile.

Awarded Paul E. Woof. $6,940.

Humboldt County—US 101—Between 0.3 mile
south of south city limits of Areata and 17th St. Re-
shape the existing shoulders and apply penetration
treatment and place plant-mixed surfacing on the
existing traveled way, 1.1 miles. Awarded Mercer
Fraser Co. and Mercer Fraser Gas Co., Inc., $13,642.

Imperial County—US 99—Between 1 mile west
of Brawley and Trifolium Canal in Westmorland.
Grade the existing shoulders, backfill with imported
subbasc material and imported base material, place
plant-mixed surfacing over the existing surfacing and
new shoulders and apply seal coats. 12.9 miles.
Awarded Fredrickscn & Kaslcr, $333,333.32.

Inyo CoMnt>—FAS 118-1—Across Owens River,
about 4 miles north of Bishop. Construct a reinforced
concrete bridge. Awarded Friant Construction Co.,
534,629.25.

Kings County—SR 41—At the north fork of Kings
River Overflow about 6 miles north cjf I,cmoore.
Replace a timber bridge with n reinfijrced concrete
culvert and grade and apply bituminous surface treat-

ment to the detour. Awarded Gene Richards, Inc.,

$14,092.

Los AnReles County—Between Gower St., and
Hollywood Blvd. in the City of Los Angeles. Prepare
and plant roadside areas, 0.4 mile. Awarded Floyd
Matthews Co., $17,171.62.

Los AnReles County—Between Fremont Ave. and
Walnut Grove Ave. (portions). Prepare and plant
roadside areas, 0.9 mile. Awarded Stcphan L. V'islica,

$66,480.35.

Los Angeles County—SR 138—Between 2 miles

east of Neenach School and US 6 (portions). Con-

struct a graded roadbed and place imported base

material, a selected material from roadway excavation.

apply a bituminous surface treatment; widen and
resurface the intersection at US 6 with plant-mixed

surfacing; apply seal coats to the surfaced roadbeds;

and install drainage facilities, 6 miles. Awarded Lowe
& Watson. $251,166.20.

Los Angeles CouHty—At the intersections of

Mayall St. and Tupper St. with Sepulveda Blvd., in

the City of Los Angeles; construct median openings
and channehzation at ti-vo intersections. Awarded
Schroeder & Co., $7,302.

Los Aitgeles County—On Manchester Blvd. be-

tween Grevillea Ave., and Prairie Ave., in Inglewood,
widen the existing roadbed with cement treated base

on imported subbase material; placing plant-mixed
surfacing over the existing pavement and widen road-

bed; reconstructing an existing traffic signal system
and installing an intersection lighting system at the
intersection of Manchester Blvd. and Prairie Ave., 0.8
mile. Awarded Griffith & Co.. $90,562.

Los Angeles, Ventura, and Orange Counties—At
various locations. Apply seal coat to the existing sur-

facing, 53.8 miles. Awarded. Geiser Const. Co.,

S71,893.

Marin County—US 101—At Richardson Bay
about 5 miles north of San Francisco. Place embank-
ment and grade and surface a four-lane detour with
plant-mLxed surfacing, install highway lighting and
illuminated signs and construct a reinforced con-
crete bridge at Richardson Bay Bridge and Overhead.
1.0 mile. Awarded The Duncanson-Harrelson Co.
and Pacific Bridge Co., $3,017,427.

Marin County—At Mt. Tamalpais State Park,
between Pan Toll Junction and West Peak. Apply
bituminous surface treatment and seal coat to the

existing roadway, 2.7 miles. Awarded Paul E. Woof,
S14,495.

Mariposa County—FAS 963—On Bootjack Rd.
from Mormon Bar to 1 mile easterly. Construct a

graded roadbed and surface with plant-mixed sur-

facing on cement treated base, 0.9 mile. Awarded
R. E. Max-well, $2,747.

Mono County—SR 108^—Between Pickel Mea-
dows and junction US 395, about 17 miles north of

Bridgeport. Widen the existing roadbed and surface

with road-mixed surfacing on untreated rock base,

5 miles. Awarded Pyramid Construction Co., $97,716.

Napa County—SR 37—Between 2.1 miles east of

the Sonoma County line and 2.2 miles east of the

Cameros School. Construct a graded roadbed, place
plant-mixed surfacing on untreated rock base and
existing pavement and apply seal coats, and construct

a reinforced concrete bridge across Carneros Creek,
2.7 miles. Awarded Arthur B. Sin, Inc., $378,742.90.

Nevada County—SR 20—At three intersections in

and near Nevada City. Place untreated rock base and
plant-mixed surfacing on portions of the existing

roadway and apply penetration treatment to portions
of the shoulders. Awarded John G. Mchren, $7,-

462.50.

Or«t)ge and Los Angeles Counties—On La Habra
Rd., between Grand Ave. and 0.2 mile south of Im-
perial Hwy. Construct a graded roadbed placing im-

ported subbase material and plant^mixed surfacing

on untreated rock base, apply seal coats and construct

a reinforced concrete bridge over Coyote Creek, 2.9

miles. Awarded Cox Bros. Const. Co., $231,933.60.

Placer County—LIS 40—In the vicinity of Flood
Rd., about 0.6 mile north of Auburn. Grade and sur-

face a frontage road with plant-mixed surfacing.

Awarded Lester L. Rice & Sons, $8,280.

Plflccr County—FAS 767—Across North Fork
American River, between SR 65 and 0.44 mile east,

about 3 miles northeast of Auburn. Construct a steel

bridge with reinforced concrete deck and grade ap-

proaches, placing untreated rock base and surfacing

with road-mixed surfacing, 0.4 mile. Awarded James
B. Allen, S206.828.

Plumas County—^FAS 1200—Across Hamilton
Branch, about 0.5 mile east of Lake Almanor. Con-
struct a reinforced concrete and steel bridge. Awarded
J. B. Mien, $119,437.

Sacramento County—.^t the intersection of Rt. 98
with C St., and at the junction of Rt. 98 with Rt. 3.

Furnish and install highway lighting and illuminated

sign systems. Awarded Reliable Elevator Works,

$36,766.

San Bernardino County—.At the intersection of I

St. with Third St. in Colton. Install complete in place

a full traffic-actuated signal system and high\vay

lighting. Awarded Drury Electric Co., $9,955.

San Bernardino County—SR 18—Between Central

Rd. and 1.3 miles east of Victo^^•ille. -Apply bitumi-

nous surface treatment and seal coats, 6.9 miles.

Awarded P & F Construcrion Co., $24,838.50.

San Bemardiyto County—Rt. 188—Between Camp
Seeley and Cedar Springs. Apply bituminous surface

treatment to the existing roadbed, 7 miles. Awarded

Lowe & Watson, $19,924.

San Vrancisco County—SR 1—Golden Gate Bridge

approach between the Toll Plaza and junction of

SR 56. Widen the roadbed placing untreated rock

base and portland cement concrete base and surface

with plant-mLxed surfacing on existing pavement,

and widen the two existing reinforced concrete bridges

at Lincoln Blvd. undercrossing and Marina appro.^ch

overcrossing, 0.5 mile. Awarded The Lowric Paving

Co., Inc., $265,531.40.

San Joaquin, Calaveras, Amador, Sacramento, So-

latio. Tuolumne, and Stanislaus Counties—At various

locations. Apply seal coat to the existing surfacing,

59.7 miles. Awarded Claude C. Wood Co., $54,198.

San Joaquin County—SR 4—.At the intersection

of Charter Way \vith Marengo Rd. in Stockton. In-

stall highway lighting. Awarded R. Goold & Son,

$2,525.

San Mateo County—Eastshore Freeway—Between

1 mile and 1.9 miles south of the San Francisco San

Mateo County line. Construct a graded roadbed to

provide a future four-lane divided roadway on new
alignment, 0.9 mile. Awarded Guy F. Atkinson Co.,

$1,288,816.

San Mateo County—Rt. 107—At Dry Creek in

Woodsidc. Erect plate culvert extensions, construct

reinforced portland cement concrete head walls and

end walls and widen shoulder embankments. Awarded
O. C. Jones & Sons, $9,291.70.

Santa Barhara, San Luis Ohispo and Monterey

Counties—At various locations. Apply seal coat to

the existing surfacing. 67.2 miles. .Awarded Bick-

more-Harper. Inc.. and Contr.actors Equipment Rental

Service, $88,844.15.

Santa Clara, Santa Cruz, and San Mateo Counties

—At various locations—Apply seal coats to the ex-

isting roadway. 26,1 miles. Awarded Granite Constr.

Co., $48.717.'80.

Santa Clara County—SR 17—At the intersection

of W. San Carios St. with Wabash Ave.-Leland Ave.

adjacent to the City of San Jose. Construct median

lanes and install traffic signal system. Awarded How-
ard Electric, $22,845.50.

Sayita Clara County—At Main St., Los Gatos.

Construction of a reinforced concrete bridge and cul-

vert and a combination timber and structural steel

bridge, which provides the Main St. Overcrossing, the

Los Gatos Creek Culvert and the Main St. Detour

Bridge. 0.3 mile. Awarded Carl N. Swenson Co.,

Inc.. $353,477.50.

Shasta County—US 99—Between Clear Creek and
Hill St. in Redding. Apply seal coats, 4.2 miles.

.Awarded Donald Graves. $9,220.

Shasta County—LIS 99—.Across Dog Creek, about
27.5 miles north of the north city limits of Redding.
Construct a reinforced concrete bridge. Awarded B.

J. Ukropina. T. P. Polich. Sieve Krai and J. R.
Ukropina, $737,020.

Siskiyou Coti«t.-v—LIS 99—Between Dunsmuir and

Big Canyon. Apply seal coat to the traveled way and
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shoulder areas and road connections, 4.2 miles.

Awarded Morsan Construction Co., $22,2.^9.

Sisfcivuii Comity—I-.\S 1 166—Between SR .? and

Four Corners, about 7.2 miles east of Grenada. Sha|ie

the existing roadway and place plant-mixed surfacing,

7.8 mdes. .\warded Rice Brothers, Inc., SI 18,505.

Soliifio County—Between Arroyo Grande and

Pisnio Beach.—Grade roadbeds, place selected mate-

rial and imported base material, construct cement

treated subgrade and base and surface with portland

lent concrete pavement and plant-mixed surfacing

and construct five reinforced concrete bridges; pro-

ding a tour-lane divided highway with Brisco Rd.

lliulercrossing. Oak Park Overcrossing, Pismo Oaks
0\ercrossing. Pismo Overheads, and the \'illa Creek
Bridge, all on new alignment, 3.5 miles. Awarded
Madonna Construction Co., $1,598,111.05.

Sliiiiislans Comity—SR 33—.^t Puerto Creek

Bridge, about 2.7 miles north of Patterson. Remove

the existing concrete bridge railing, replacing with

corrugated metal bridge railing and construct metal

plate guard railing along the approaches to the bridge.

Awarded H. Sykes, $2,838.30.

Slitter County—FAS 926—^Between Sacramento

county line and 1 mile south of Striplin Rd. Con-

struct cement treated base, place plant-mLxed sur-

facing on the traveled way, construct shoulders of

imported base material and apply penetration treat-

ment, 7.8 miles. Awarded Baldwin Contracting Co.,

Inc., $115,169.90.

Tclmiin County—SR 36—Between junction Rt. 3

and Paynes Creek Bridge (portions). Place plant-

mixed surfacing on cement treated base, 7.2 miles.

Awarded Rice Brothers, Inc., $184,433.10.

Trinity County—FAS 1089—Between Costa

Ranch and 1.9 miles east, about 8 miles northeast-

erly of Weaverville. Construct a graded roadbed and

install drainage facilities, 1.9 miles. Awarded M. W.
Brown. $67,371.

Tii/iirc C&ttnly—Between west city limits of Tulare

and D St. in Tulare, Apply bituminous surface treat-

ment to the existing shoulders. Awarded Irv. Gtlinn,

S3. 243.

Yolo County—SR 90—Between 2.7 miles and 6.7

miles north of Madison. Construct a graded roadbed

and place plant-mixed surfacing on cement treated

base and untreated rock base and construct a rein-

forced concrete bridge, 4. 1 miles. Awarded Fredrick-

son Bros., $333,110.10.

SEPTEMBER, 1954, AWARDS
Alameda Count}—On E. 14th St. between Durant

Ave. and 46th Ave. in the City of Oakland. Plane

the existing asphalt concrete pavement with a heater

planer device, excavate and replace failed areas and
place plant-mixed surfacing over the existing pave-

ment, 3.7 miles. Awarded to Independent Constr.

Co.. $109,692.

Alameda and San Joaquin Counties—US 50—Be-
tween 2 miles east of Redmond Overhead and the

west citj' limits of Tracy ("^ locations). Install high-
way lighting systems at one highway interchange,
two road intersections, and at the Southern Pacific

Railroad Crossing. Awarded to Collins Electrical Co.,

$13,258.

Alpine Coujity—FAS 960—Between Springmeyer
Ranch and SR 24 at Payneville. Construct a graded
roadbed and surface with road-mixed surfacing on
imported base material, 2.7 miles. Awarded to Claude
C. Wood, $80,545.54.

Amador County—SR 88—Between Pine Grove
and Cooks Station (portions). Place plant-mLxed sur-

facing on the existing pavement and apply seal coat,

11.5 miles. Awarded to Granite Construction Co.,

Sll 3.240.

Biirte County—SR 45—Between 0.2 mile east of
Cherokee Canal and junction of US 99-E. Place im-
ported subbase material, plant-mixed surfacing on
cement treated base and apply seal coat on existing
roadwav, 2.7 miles. Awarded to Baldwin Contracting
Co.. S83.195.70.

Butte Couttty—FAS 1169—Between Oroville-

Quincy H\\T. and US 40 Alt. (at Acacia Ave.).
Construct graded roadbed by placing imported sub-
base material, untreated rock base, surface with plant-
mixed surfacing, apply penetration treatment and seal

coat to shoulders and construct traffic islands and
concrete curbs. 0.7 mile. Awarded to Baldwin Con-,
tracting Co.. S53.445.37.

Colusa County—SR 45—Between 3.2 miles and

1.8 miles south of Grimes. Widen the existing road-

bed with imported base material and apply seal coat.

1.4 miles. Awarded to Lester L. Rice & Sons, $8,393.

Dd Sortc County—US 101—Between 14.3 miles

and 23.8 miles northeast of Crescent City, along the

Smith River (portions). Construct graded roadbed,

place plant-mixed surfacing on imported base material

and construct grouted imported rock slope protection;

construct a channel of portland cement concrete, 0.5

mile. Awarded to Arthur B. Siri, Inc., $58,354.50.

Fresno County—FAS 815—Across Central Canal

and Fowler Switch Canal, between Calwa and San-

ger. Construct two reinforced concrete bridges.

Awarded to Kaweah Construction Co., $30,607.98.

Humboldt County—US 101—At 1.5 miles north

of Miranda. Remove three redwood trees and widen
the roadbed, placing imported base material on the

widened area and surface with plant-mLxed surfacing.

Awarded to Paul E. Woof, $9,488.50.

Humholdt County—US 101—About 15.3 miles

north of Garberville; about 8.5 miles south of Scotia;

and in Rockefeller Grove State Park, about 4.1 miles

west of Dyerville. Make minor grade and line changes,

surface the graded areas with plant-mixed surfacing

or penetration treatment and construct pile bent jetty

and light stone riprap bank protection, restoring the

roadway embankments. Awarded to Mercer, Fraser

Co. and Mercer, Fraser Gas Co., Inc., $97,520.

Humholdt County—US 101—At Redwood Creek
Bridge in the Town of Orick. Reinforce an existing

concrete pile bent on the Redwood Creek Bridge.
Awarded to John W. S. Petersen. $2,440.

Humholdt County—FAS 501—At Ryan Slough.

Construct a reinforced concrete and a timber bridge,

and grade the approach roadways, placing plant-mixed
surfacing on cement treated base and existing sur-

facing, 0.5 mile. Awarded to Mercer, Fraser Co. and
Mercer, Fraser Gas Co., $95,965.75.

Humholdt County—FAS 969—Between 1.4 miles
northwesterly of the north city limits of Areata and
US 101 near Mad River. Construct a graded roadbed
and place plant-mixed surfacing on imported base
material and apply seal coats, 1.3 miles. Awarded to

Mercer, Fraser Co. and Mercer, Fraser Gas Co.,

$67,263.

Imperial and Riverside Counties—US 99 and US
60, 70—Between TrifoUum Canal and 1 mde north
of Oasis, and between 8.4 miles east of junction
US 99 and 7.9 mdes west of Black Butte. Construct
metal plate guard railing. Awarded to Milleman-
Sooey & Jackson, $32,414.50.

Inyo County—US 395—At new State Highway
District Office on S. Main St. Develop and plant sur-

rounding areas and construct portland cement con-
crete curbs and sidewalks, drives and parking areas
to be paied with road-mL\ed siurfacing. Awarded to

K. E. C. Company, $23,446.75.

Kern and Mono Counties—SR 58. 23 and 95—At
various locations. Construct guard railing. Awarded
to Fredericksen & Kasler, $15,400.

Kern County—SR 212—Between 0.9 mile west

of Naval Ordnance Test Station Gate and 1.4 miles

east of Ridgecrest. Widen the existing roadway by
constructing graded roadbeds and placing plant-mLxed

surfacing on cement treated base, 4.3 miles. Awarded
to Basich Bros., $110,196.50.

Kern County—SR 178—Between east city limits

of Bakersfield and Horace Mann Ave. Grade the

north gutter and pave with plant-mixed surfacing on
cement treated base, 1.2 miles. Awarded to Griffith

Company, $20,988.75.

Kern County—SR 142—At Isabella Reservoir.

Grade road approaches and parking area and apply

a bituminous surface treatment. Awarded to PhoenLx
Construction Co., Inc., S3,904.

Lake County—SR 20—About U mile east of

Upper Lake. Grade and surface with plant-mixed

surfacing the existing roadway and replace existing

bridge by constructing a reinforced concrete bridge.

Awarded to Walter H. Lindeman, $12,425.

Lake County—FAS 1039—Between SR 49 at

Lower Lake and 1.2 miles westerly. Construct a

graded roadbed, place imported subbase material and
imported base material, and apply seal coat. 1.2 miles.

Awarded to Melvin W. Oldliam & Harold P. Hast-

ings, $34,081.10.

Los AMgeles Coimty—On the Rampona Freeway
between Rosemead Blvd. and the San Gabriel River.

Completion of this contract will provide a four-lane

divided highway with separation structures all on
new alignment. Tlie road work consists of grading
and surfacing with portland cement concrete over

imported base material. Reinforced concrete bridge

construction at: Eaton Wash-Frontage Rd.; Eaton
Wash; Eaton Wash-Pacific Electric Railway; Baldwin
Ave. Undcrcrossing and Underpass; Eaton Wash-
Baldwin Ave. Retaining Walls; Baldwin Ave. Under-
crossing and Underpass Pump Plant; Gibson Over-
head; Rio Hondo Bridge; Rio Hondo Maintenance
Undercrossing; Lexington Ave. Undercrossing; Tyler
Ave. Undercrossing; Utah Ave. Pedestrian Under-
crossing; Meeker Rd. Undercrossing; Exline Ave.
On-Ramp Undercrossing; Cogswell Rd. Undercross-
ing; Durfee Rd. Undercrossing; Garvey Ave. OfF-
ramp Undercrossing; and structural steel bridge con-
struction at: Peck Rd. Undercrossing; Rt. 26-77
Separation; E. El Monte Overhead, 3.9 miles.
Awarded to Peter Kiewit Sons Co., $5,960,241.70.

Lo5 Angeles County—Alt. US 101—Between west
city limits of Torrance and Hawthorne Ave. Widen
the existing roadbed and surface with plant-mixed
surfacing on cement treated base to provide a four-
lane divided highway, 2.4 miles. Awarded to J. E.
Haddock, $148,388.50.

Los Angeles County—On Sepulveda Freeway

—

Between Kiel St. and Ovada PI. Graded roadways,
frontage roads and ramps, surfaced with plant-mixed
surfacing on untreated rock base and reinforced con-
crete bridges at: Sunset Blvd.-Sepulveda Blvd. Sep-
aration, Sunset On-ramp. Awarded to George W.
Peterson & Jack W. Baker, $722,657.60.

Los Angeles Coimty—In and adjacent to the Cities
of Monterey Park and Montebello on Pomona Blvd.
between Hillview Ave. and Wilcox Ave. Install and
modify traffic signal systems and highway lighting at
six locations. Awarded to Electric & Machiner\' Sen,'-
ice, $32,296.

Mariposa County—SR 140—Between 6.3 mdes
and 4.2 miles west of Mariposa. Widen existing cuts,
excavate border trenches, and place plant-mixed sur-
facing on untreated rock base and existing surfacing,
2.1 miles. Awarded to R. E. Maxvi-ell, Jr., $130,-
367.75.

Mendocino County—Access Road—Between Gar-
cia River and 3.8 miles easterly. Scarify and reshape
existing roadbed, apply seal coat and prime coat, 3.8
miles. Awarded to Arthur B. Siri, Inc., $14,338.

Merced County—FAS Rts. 555 and 1057—On
Plainsburg Rd. between SR 140 and on Le Grand
Rd. between Plainsburg Rd. and US 99. Construct
graded roadbed and place plant-mixed surfacing on
untreated rock base and existing pavement, 7.7 miles.
Awarded to M. J. Ruddy & Son, $218,134.45.

Modoc County—YAS 1192—Between N Canal
and Oregon state line, near Kandra Railroad Station.
Scarify and reshape the existing roadbed and surface
with plant-mixed surfacing, 12 miles. Awarded to
Donald Graves, $172,092.

Napa County—FAS 607—Between 0.5 mile north
of Soda Canyon Rd. and Oak Knoll Ave., on Sil-

verado Trail. Construct a graded roadbed, place im-
ported borrow and untreated rock base, and apply
seal coat, 0.7 mile. Awarded to Albert J. Snodgrass,
$30,458.30.

Nevada County—SR 49—^Between Uren St. and
near northwest city limits of Nevada City. Prepare
and plant roadside area for erosion control. 1 mile.
Awarded to Justice-Dunn Co., $6,128.50.

Orange County—Alt. US 101—Bet^veen the north

city limits and the south city limits in the City of

Newport Beach, on the Pacific Coast Hwy. W^iden the

roadbed and surface with plant-mLxed surfacing on
untreated rock base, reconstruct the existing traffic

signal systems and intersection lighting and install a

traffic signal interconnect conduit, 1.4 miles. Awarded
to Cox Bros. Constr. Co., $265,535.

Orange County—SR 175—Between Cypress Ave.

and Rt. 43 near the City of FuUerton (portions).

Grading, placing imported subbase material and un-

treated rock base, surfacing \Wth plant-mLxed sur-

facing and constructing bridges at Rt. 175/43
separation and at N. OUve Underpass, to pro^nde a

four-lane divided highway together with interchange

roadways, accelerating and decelerating lanes and

frontage roadwav, 4.0 mdes. Awarded to Ukropina-

Polich-Kral, $1,061,539.

Placer County—US 40—Between 1 mile west of

Applegate and Heather Glen. Grade roadbeds and
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place plant-mixed surfacing on cement treated base,

to provide a four-lane divided highway, and grade

and surface detour roads and road connections, 2.7

miles. Awarded to Piombo Construction Co., $623,-

573.25.

Riverside Cotinty—US 95—At the D Canal and

at the C Canal. Construct a graded roadbed, place

imported base material and surface with road-mixed

surfacing and construct two reinforced concrete

bridges at C Canal and at D Canal, 0.9 mile.

Awarded to Silberberger Constructors, Inc., & J. B.

SiringfeUow, $129,385.15.

San BemaTilino and Riverside Cottnties—At var-

ious locations. Apply seal coats to the existing sur-

facing. 54.9 miles. Awarded to Marich Bros.. $61,211.

San BcrnaTdirw County—US 70, 99—At Archi-

bald Ave. and Etiwanda Ave. Construct a graded

roadbed for two traffic interchanges and place plant-

mixed surfacing on imported base material and exist-

ing surfacing and construct two steel bridges at

Archibald Ave. Ovcrcrossing and at Etiwanda Ave.

Overcrossing and widen the bridge at the Etiwanda

Wash. Awarded to W. F. Maxwell, $497,872.70.

Soil DieRO County—US 10 1—Between Mexican

border and 1 3th St. in National City. Install complete

in place highway lighting at seven locations. Awarded
to Eis-Hokin & Galvan, $28,659.

San Diego County—US 80—^Between 0.4 mile

east of Alpin and Descanso Junction (portions).

Place plant-mixed surfacing over the existing surfac-

ing and apply seal coats, 1.8 miles. Awarded to Daley

Corp.. $34,301.25.

San Diego County—SR 67—Between Palm Ave.

and Fourth St. in the City of La Mesa. Place plant-

mixed surfacing on the existing roadway, 0.2 mile.

Awarded to Daley Corp., $1,788.

San Francisco and Alameda Counties—On lower

deck of the San Francisco-Oakland Bay Bridge. Con-

struct colored lamp traffic control system. Awarded to

Chas. A. Langlais Co., $505,570.45.

San Joaquin County—FAS 901—On Elliot Rd.,

across Mokelumne River and Mokelumne Overflow

near Lockeford. Construct a structural steel and rein-

forced concrete bridge across the Mokelumne River

and a reinforced concrete slab bridge across the

Mokelumne Overflow, 1.3 miles. Awarded to Brighton

Sand & Gravel and R. M. Skamnes, $174,329.95.

San Luis Ohispo County—SR 125—Between Sa-

linas River near Alascadero and 3.1 miles easterly.

Apply penetration treatment to the existing surfacing,

3.1 miles. Awarded to Valley Paving and Construct-

ing Co.. $997.50.

San Luis Obispo County—FAS 681—Between 0.6

mile and 3.5 miles east of Arroyo Grande, on Upper
Arroyo Grande Rd. Construct a graded roadbed, place

selected material and imported base material and

place plant-mixed surfacing. 2.9 miles. Awarded to

I . E. Webb Construction Co., Inc., $105,528.10.

San Mateo Couttty—Bayshore Freeway—At Mil-

brae Ave. and at San Bruno Rd. Clean and paint
two steel bridges. Awarded to George C. Punton,
$18,190.

Santa Barbara County—US 101—Between 1 mile
north of summit and Vi mile south of Santa Ynez
River. Construct six reinforced concrete bridges and
construct graded roadbeds and pave with portland
cement concrete on cement treated subgrade and
plant-mixed surfacing on cement treated base, to pro-

vide a four-lane divided roadway with frontage roads
and crossovers, 4.1 miles. Awarded to B. J. Ukropina.
T. P. Polich, Steve Krai, John R. Ukropina and
Madonna Construction Co., SI.923,764.

Santa Barbara County—US 101—Between 1 mile
cast of Orella and I mile west of Refugio. Place
plant-mixed surfacing on exisring pavement and
shoulders, and apply seal coats, 2.8 miles. Awarded
to A. J. Diani Construction Co., $47,223.

Santa Cruz County—SR 1—Between north city

limits of Santa Cruz and the San Mateo County line.

Construct reinforced concrete drainage structures.
Awarded to Granite Construction Co., $13,527.20.

Sierra County—FAS 524—Bct^vcen 2.5 miles and
0.5 mile west of Loyalton. Place plant-mixed surfac
ing on existing base, 2 miles. Awarded to Munn &
Perkins. $22,455.

Siskiyou County—US 99—At Four Intersections
in North Dunsmuir. Install complete in place high-
way lighting systems. Awarded to Hall-Sloat Electric
Co.. Inc., $7,956.

Solano CotiMtv—SR 7, 74 and 90—On Slate

Highway Rt. 7 at the intersections of Rts. 74 and
90, Tennessee St., Magazine St., Buss St., Georgia

St. and White Sulphur Springs Rd. Install complete

in place highway Ughting at two locations, advance
flashing beacons at two locations, semiactuated traffic

signal systems at five intersections with over-all

master control by a traffic-actuated cycle and ofi^set

selector mechanism and revision of one two phase
traffic-actuated signal system to a three-phase traffic-

actuated signal system. Awarded to Hall Sloat Electric

Co., Inc., $46,484.

Solano, San Joaquin, Stanislaus, Merced and
Mariposa Counties—At various locations. Apply seal

coats to the existing surfacing, 48.7 miles. Awarded
to Granite Construction Co., $48,749.50.

Solano County—SR 48—Across Napa River at

V'allejo. Reconstruct the existing timber trestle bridge

with new stringers and caps and stubbing pile bents
with new materials. Awarded to Healy-Tibbilts Con-
struction Co., $29,320.

Solano County—FAS 1109—Between US 40 and
west city limits of Dixon. Construct graded roadbed
with imported subbase material and place plant-

mLxed surfacing on untreated rock base, 1.4 miles.

.\warded to Fredrickson Bros., $69,860.20.

Sonoma and Solano Counties—SR 48—Across

Sonoma Creek about 10 miles west of Vallejo. Re-
construct an existing timber trestle bridge. Awarded
to Morison Const. Co. and T. Schwartz, $14,960.

Sonoma County—SR 12—Between 0.16 mile north
of Warfield Station and Stuart Creek. Place imported
borrow and untreated rock base, surface with plant-

mixed surfacing and apply seal coats and penetration
treatment, 0.23 mile. Awarded to Allied Paving.
$15,807.

Sonoma County—FAS 777—On Bay Hwy. be-

tween 3.5 and 5.7 miles westerly of \'alley Ford.
Construct graded roadbed, place imported base mate-
rial on processed selected material, seal coat and
penetration treatment, partially on new alignment,
2.2 miles. Awarded to Huntington Bros., $170,000.

Stanislaus County—US 99—Between Hatch Rd.
and Modesto. Grade a four-lane divided highway and
surface with plant-mixed surfacing on untreated rock

base and existing pavement and widen the existing

steel bridge, 1.8 miles. Awarded to Granite Construc-

rion Co., $635,014.

Stanislaus County—FAS 1209 and 1210—Be-

tween US 99 and Geer Rd. on Keyes Rd.; between
north city limits of Turlock and Santa Fe Ave., on

the Turlock-Denair Rd. Widen the existing roadbed
and place plant-mixed surfacing on untreated rock

base; seal coat and penetration treatment are to be

applied to the shoulders, 6,6 miles. Awarded to

Standard Materials. Inc., $136,829.25.

Tehama County—SR 36'—Across South Fork Cot-

tonwood Creek about 15 miles west of Red Bluff.

Construct two suppleme ntar>' steel bents on reinforced

concrete footings for the end steel beam spans of an
existing bridge. Awarded to R. E. Hertel, $2,147.50.

Tulare County—FAS 1130—On Cairns Ave., be-

tween FAS 1134 about 4 miles west of Strathmore

and junction of SR 134. Construct a graded roadbed
and place imported base material, cement treated base,

and plant-mixed surfacing, 5 miles. Awarded to

Baldwin Contr;ictinK Co.. $171,926.12.

OCTOBER, 1954, AWARDS
Alameda and San Mateo Counties—On six loca-

tions on the Fastshore and Bayshore Freeways. Main-
tenance buildings to be constructed. .Awarded to Bos
Construction C<i.. $13,089.20.

Alameda County—In the City of Oakland at the

intersections of Fifth and Sixth Streets between Oak
and Jackson Streets. Modifving traffic signal systems.

Awarded to Hall Sloat Electric Co., Inc., $3,380.

Alameda County—In the City of Berkeley on
Ashby Avenue between Ninth Street and San Pablo
Avenue. Widening of existing pavement, 0.1 mile.

Awarded to Ransome Co., $8,404.

Glenn County—In City of Willows at the inter-

sections of Tehama Street. Traffic signals and high-
way lighting. Awarded to L. H. Lconardi Const. Co..

$17,091.

Unntboldt County—At Richardson Grove State
Park. Place imported borrow and road-mixed surfac-

ing and apply a seal coat to portions of the existing

road and install metal pipe culverts. Awarded to

Paul E. Woof, $6,417.50.

Kern County—SR 142—Between Beardsley Ave-

nue about one mile north of the north city limits of

Bakersfield and 0.6 mile north of China Grade Loop,
2.2 miles. Construct graded roadbed, place plant-

mixed surfacing on cement treated base, and existing

pavenjent and widen existing reinforced concrete

bridge; install traffic signal systems and highway
lighring. Awarded to Dicco, Inc., $288,682.25.

Lassen County—Between 9.5 miles north of Secret

Valley and Ravendale. To be graded and surfaced with
plant-mixed surfacing on untreated rock base, 7.3

miles. Awarded to Hams Bros.. $406,339.68.

Los Angeles County—On Hollywood Freeway be-

tween Barham Boulevard and Cahuenga Boulevard in

the City of Los Angeles. Developing and planting of

roadside and median area. Awarded to K. E. C. Co..

$73,507.24.

Orange County—At Huntington Beach State Park
and at Doheny Beach State Park. Parking areas to be
surfaced with plant-mixed surfacing on untreated

rock base. Awarded to Sully-Miller Contracting Co.,

$13,400.43.

Riverside County—US 60—At Wineville Under-
pass about 8 miles southeast of Ontario. Plant-mixed
surfacing, 0.3 mile. Awarded to George Herz & Co.,

$2,208.50.

Riverside County—US 60. 70, 99—Between 22d
Street in Banning and one-half mile east of Banning.
Four bridges and embankments are to be constructed

and bridge sites to be graded. Awarded to J. A.
Thompson & Son. $258,995.

Riverside and San Bernardino Counties—At various

locations. Plant-mixed surfacing to be placed on exist-

ing roadw^ay, 9.6 miles. Awarded to Herz Paving Co.,

$53,937.25.

San Bernardino County—US 91—Between State

Street and one mile south of \'erdemont Underpass.
Bituminous surface treatment to be applied to shoul-

ders, 3.2 miles. Awarded to Matich Bros.. $11,805.

San Diego County—In the City of San Diego, at

the intersections of Rosecrans Street with Midway
Drive and with Camino Del Rio-Frontier Street. Mod-
ification of traffic signal system and highway lighting

and installation, construction of channelization.

Awarded to California Electric Works. $29,204.35.

San Joaquin Courity—SR 88—Across Mokelumne
River, near Clements. Portions of the existing bridge

to be redecked. Awarded to C. C. GildersK < \ l .

$3,580.20.

San Mateo County—On the Bayshore Freewav be-

tween South San Francisco and San Francisco. Plant-

mixed surfacing to be placed on existing pavement,

2.3 miles. Awarded to L. C. Smith Co., Inc., $59,921.

Sanfa Clara Cimnty—At the intersection of El

C:amino Real with Page Mill Road in the City of

Palo Alto. Traffic signal systems and highway light-

ing to be furnished and installed. Awarded to Houard
Electric Co.. $8,225.

Shasta County—US 99—In and near the City of

Redding at Ellis Street and at California Street. Grade
anti surface with plant-mixed surfacing tm untreated

rock base, 0.1 mile. Awarded to Fredrickson &
Watson Const. Co., $15,444.44.

Sonoma County—SR 12—Between Rincon Creek
and Kenwood. 5.5 miles. To be surfaced with plant-

mixed surfacing. Awarded to .Arthur B. Siri. Inc.,

$1 14.071.20.

Stanislaus County—US 99—Between Faith Road
and C'eres Main Canal, 1.3 miles. Frontage road to

be graded and pa\ed with plant-mixed surfacing on
untreated rock base. Awarded to Standard Materials,

Inc.. $66,928.65.

Tulare County—LIS 99—Between Kern county line

and one-half mile north of Harlimart, 8 miles. To be

graded and pa\ ed with Porihuul cement concrete and
plant-mixed surfacing, and ^l^e bridges to be con-

structed. .Awarded to Gordon H. Ball & San Ramon
\alley Land Co.. $1,791,255.30.

Tulare Cotinty—At the \'isalia Airport interchange.

Construct graded roadbeds, place Portland cement
concrete pavement on teriieni treated suhgrade. place

plant-mixed surfacing un untreated rock base, apply

seal coal and install highway lighting and illuminated

sign systems, 3.2 miles. Awarded to Guy F. Atkin-
son. $610,151.45.

Tttolumnc County—Between Sign Route 108 and
Stanislaus county line, Keystone La Grande Road,
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12.6 miles. To be surfaced with untreated rock base

ami penetration treatment applied thereto. Awarded
to Clyde W. Wood & Sons. Ine.. $106,080.

Ventura County—On Hueneme Road between

Wood Road and LoRuna Road. 2.2 miles. To be sur-

faced with plant-mixed surfacinR on untreated rock

base. Awarded to Fredrickson Si Watson Const. Co.,

$88,444.

Yolo Coutity—Across Cache Creek about five miles

north of Wotxlland. Reinforced concrete girder bridge.

Awarded to Lord & Bishop, Inc.. $118,2.^0.

Yubii County US 99E—Between Olivenhurst and
iMarysville. Portion of a four-lane divided highway
to he graded and surfaced with plant-mixed surfac-

ing on cement treated base. Approach ramps to be con-

structed and four bridges to be constructed. Awarded
lo Granite Construction Co., $583,303.

GUARD RAILING
Continued from page 24 . . .

ROAD BOND ISSUE
Continued from page 29 . . .

miles are still unchanged except for

widening strips or new wearing sur-

faces. Approximately 18 of the 78

miles to be improved in the new SIO,-

250,000 bond issue will be roadwa\'s

constructed by the earlier bond pro-

gram, and in several locations, the old

pavement will serve as a partial base

for the ne\\-. The fact that the new-

roads will cost about five and one-half

times as much per mile as those con-

structed 30 years ago reflects the

change in character of traffic and its

consequent demand for wider lanes

and shoulders, heavier pavements and

bases, better alignments and sight dis-

tances, as well as the decrease in the

value of the construction dollar.

The fact remains that the first bond
issue road improvement program was
and still is one of the best investments

ever made by a county, and it is the

goal of Road Commissioner Victor
W. Sauer and his staff to make the

present program give an equal return

in value.

Fred P. Garner of the Count\- High-
\\ a\- Department Construction Divi-

sion staff was resident engineer, and

O. E. Elliott was superintendent for

the contractor on this latest FAS bond
issue project.

FOLLOW THE LEADER

Dri\ers who can resist the passion

to pass the car ahead find it a good
polic\' to follow an intelligent pace

setter. Within limits, they let the

other fellow do their thinking. This

practice requires staying far enough

behind for safety and watching for

signals.

But for this guard rail auto would have struck tree

suit of a southbound vehicle continu-

ing its curved path beyond a 2,400-

foot radius curve and striking a tree

on the west side of the highway where

no railing was installed. The other fa-

tality, during the after period, oc-

curred when a southbound vehicle in

the four-lane undivided portion of

this highway crossed the northbound

lanes, entered the adjacent railroad

right of w ay and struck a tree behind

the guard railing.

It is most gratif\ing that no fatali-

ties have resulted from collision of

vehicles with the guard railing. At lo-

cations where a vehicle would have

struck a tree had not guard railing

been in place, it is almost certain that

the severity of the accident would

have been much greater.

GRADE SEPARATIONS
Continued from page 6 . . .

financing of grade separations, their

interests conflict. Responsible high-

way officials cannot properly approve

use of highway funds to pay railroad

obligations and the railroad officials

cannot he expected to approve con-

tributions to the construction of high-

ways in excess of their legal obliga-

tion.

In the nature of the situation there-

fore, the necessity for referring ap-

portionment of cost of a grade separa-

tion to a neutral commission is almost

self-evident. The major problem con-

fronting the highways with respect

to construction of grade separations

therefore, is to eliminate the delays

incident to our present procedure.

This can perhaps be accomplished by

a law providing for the advancement

of funds by the State for the initial

cost of construction and then having

the railroad's contribution adjudicated

at a later date.

A CHAMPION
Continued from page 30 . . .

to previous years when they were in-

clined to be formal and stiff.

started Lifting in High School

Tommy's interest in weight lifting

began while he was still in high

school. In 1948, the year of his

graduation, and 1949, when he was

attending Sacramento Junior College,

he took part in several local weight-

lifting contests. In 1950 and 1951 he

participated in the national weight-

lifting competitions, placing second

on both occasions.

In 1951 he came to work for the

Division of Highways, but left shortly

afterward to serve two years with the

Army, including overseas duty in

Germany. He was granted a tem-

porary- leave of absence from the

Army so that he could take part in

the 1952 Olympic games in Finland.

He returned to his job with the State

after his discharge from the armed

forces last year.
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Safe Driving Day
On December 15

\\'cdncsda\ , December 15, 1954,

has been proclaimed as "Safe Driving

Dav" b\' President Eisenhower, \\ hen

individuals and organizations all over

the Nation will join in a common
effort to prevent death or injuries on

our roads, streets and liighwavs.

in California, the kick-otf for the

campaign among state employees took

place at the November 29th meeting

of the Governor's Council, ^\hen the

head of each state agency received a

set of gold-plated license frames bear-

ing the inscription "Drive Safely."

The presentation was made by Les

Schwimley, a director of the North-
ern California Motor Car Dealers

Association, and B. J. Audette, Presi-

dent of the Benmatt Organization, the

manufacturer of the special frames.

Ciovcrnor Goodwin J. Knight took

a leading part in the Sacramento cere-

mony and, while witnessing the accep-

tance of these license holders by
Director of Public Works Frank B.

Durkee and Director of Finance John
AI. Peirce, he stated that "S-D Day"
is an opportunity and challenge for all

citizens in every walk of life. He
urged that motorists and pedestrians,

alike, accept personal responsibility

for adherence to basic safety princi-

ples before, during and following the

campaign so that the toll of traffic

accidents could be materially reduced.

Durkcc told the Governor that the

Department of Public Works Safety

Committee would immediatelv take

action to see that the program was
given the widest possible notice and
support among department employees
all over the State.

30,000,000 USED CARS IN WORK
Approximately 30,000,000 people,

or 45 percent of all people employed
in the United States today, make daily

use of their cars in traveling to and
from the job or on the job itself.

3n Memoriam
HERBERT LEA MOSES

To the many friends of Herbert

Lea Moses throughout the Division

of Highways, we regretfully bring

the announcement of his death. Ap-
parently in good health on Sunday,
November 7, 1954, he was stricken

suddenly.

Herbert Moses was born in New
York City, July 12, 1907. Educated

in Southern California, he joined

the Division of Highways late in

January, 1929, as a junior engi-

neering aid assigned to a location

survey party. He progressed ihrough

the grades in the highway engineer-

ing classification, and, becoming a

registered civil engineer, was ap-

pointed to the associate grade late

in 1952.

While Tex, as he was affection-

ately called, served mainly in the

field, in construction as well as cor-

related activities, perhaps his most

important assignment was his most

recent. As head of a design section

involved in a wide scope of proj-

ects, most of which required imme-
diate completion, his talents in ag-

gressive approach were invaluable.

For 25 years. Herb served the

State in a responsible capacity.

Brief interludes in his career in Dis-

trict IV hove occurred. In 1932 he

returned to Southern California for

a six months' stay in District IX.

During World War II, he was
loaned for six months to the Hous-

ing Authority, and completing this

assignment, joined the U. S. Navy.

As a member of a construction bat-

talion he served in the South Pa-

cific, returning to Highways after a

two and one-half year military

leave of absence.

Beyond the limits of his profes-

sion, Herbert Lea Moses dug deeply
into the field of human relations.

In his high concept of our responsi-

bilities toward each other, he was
ever in search of a means to make
this life a better one for all.

HIGHWAY EXPENDITURES

.\ total of more than 6 billion dol-

lars will be spent on highwa\' im-
provement and highway construction

in the United States during 19>4. pre-

dicts the National .•\utomobile Club.
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PEDESTRIANS KILLED AND INJURED

A total of S,600 pedestrians were

killed and another 165,000 were in-

jured in traffic accidents in the United

States durintr 1953.

PRAISE FOR TOMMY
.Mr. Ch.\s. E. Waite

Assistant State Highivay

Engineer and

.Mr. Fr,\nk M. Reynolds
Principal Highivay Engineer

Gentle.men: We wish to express

our sincere appreciation for allowing

Tommy Kono a leave of absence from

his duties in your department so he

ma\' have the opportunity to compete
in the 1954 World's Weightlifting

Championships here in \^ienna, Aus-

tria.

Before and after the championships

we receive many requests for exhibi-

tions in various European countries.

\^'e take advantage of these oppor-

tunities since the\- serve as an effec-

tive means of spreading goodwill and

help further cement European-Ameri-

can relations. In reality Tomm\' Kono
is a goodwill ambassador as well as an

athlete.

Tommy, this year, has been placed

on the most vital position on our team.

The Russians dominate the light

classes and the Americans in the

heavier ones. The outcome of the

team championships, which we lost to

the Russians for the first time last

year, depends on the result of the

light heav\^veight class. Although
Tomm\' will be the lightest man in

this class he is the only .American who
can compete against the Russians on
equal terms.

I le sacrificed a sure first place in

the middleweight class to lift in the

light heavyweight division, to better

our chance of regaining the team title

for the United States.

A\'e are proud to have Tommy as

a member of our team. His conduct
off the weiglirliffing platform as well

as in com|)ctition reflects great credit

to our Country.

Thank you again for \-our consid-

eration.

Sincerely yours,

Ci.ARFNCF H. Johnson
President, W'eightliftinsj Comm.
A. A. U. of U. S., Vice Pres.

Tnt'l W I. Federation

BoH Hoi'F.M.^N

\*ice Pres., Weightlifting Comm.
A. A. U. of U. S?, Coach^

American OKinpic Team
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Excellent Record of

School

State Prepares

Free Booklet

By GEORGE M. WEBB, Traffic Engineer, and

J. J. SPOTTISWOOD, Assistant Traffic Engineer

/\ RF.CFNT ruling by Attorney Gen-

eral Ixlinund G. Brown regarding re-

sponsibility for the protection of chil-

dren crossing streets on their way to

and from school has attracted consid-

erable interest throughout the State,

particularly among school authorities

and law enforcement agencies.

The opinion was rendered in re-

sponse to the request of District

Attornc\- \\\ O. Weissich of Ma-
rin County, who asked specifically

whether it was the duty of the Cit>-

of San Anselmo or the San Anselmo

School District to provide policemen

or guards at school sites.

Attorney General's Opinion

The Attorne\- General's opinion,

dated October 19, 1954, is summarized

as follows:

"1. The City of San Anselmo has a

duty to provide protection to school chil-

dren crossing streets as they go to and

return from school, but whether such pro-

tection is required at the school depends

upon the conditions existing at each par-

ticular site.

"2. The San Anselmo School District

does not have a duty to control traffic so

as to provide protection for school chil-

dren crossing streets as they go to and
return from school, but at the school site

Patrol s

EDITOR'S NOTE: The Division of High-

ways has prepared a handy illustrated

booklet on signs, signals and devices used

for school crossing protection on state

highways.

Persons interested in obtaining a copy of

the booklet should address their request to

Traffic Engineer, Division of Highways, Pub-

lic Works Building, P. O. Box 1499, Sacra-

mento 7, California; or to this magazine.

. m mBKH.l1 police OfPt. CtOS&INCi

STOP

First school safety patrol in Berkeley in 1923. These

phofos folcen at intersection of San Pablo Ave.

and Virginia St. See photo, lower left, on page 2

taken at same infersecfion in December, 1954.



UPPER ^^f^T-At Ashby and Kmg Sts. m Berkeley, Lincoln School paUol members and sludenls wait lor the patrol leader's signal. UPPER RICHT-AII dear, the
patrol leader blows h,s wh.slle, the s,gn operators take their positions, and the children are allowed to proceed. In Berkeley, the crossing sign operators stand
at the edge al the park.ng lane lor belter visibility. LOWER LEFT~On busy arterials in Berkeley, traffic is stopped simultaneously on all legs of an intersection.

loVr, in^P^o^r-^ulT, ,?' ^'V"'^
° P'°'«'^'''« '"'"''^'- f*"'^ " Son Pablo Ave. and Virginia St., location of (he first Berkeley school safety patrol on Januory 16.

ly^J. lUWtK KH^HT-Weekly drtll ,s regular procedure for Berkeley school safety patrols. Mr. Herman Nyland is the teacher-sponsor at Columbus School (pictured).
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and the streets immediately adjacent

thereto conditions may warrant some

form of supervision of the students de-

pending on the risks involved."

The problem of protecting the

school cliild is older than the automo-

bile itself, but its magnitude has grow n

througii the \'ears with increase in the

State's population and motor vehicle

registration.

Problem One of Scope

There is not now and never has

been an\- doubt that the protection of

the children is a communir\- problem

which must be shared b\- parents,

community agencies, police, and

schools. The question rather is one of

scope. Some California authorities

have believed that the responsibility

of the school is and should be limited

to the education of the children in

safe and proper traffic behavior, and

that their physical protection on

streets and highways off the school

grounds is the responsibility of the

law enforcement agency.

Other authorities, realizing the prac-

tical limitations of actual police pro-

tection, have for years exercised some

form of supervision of the students

on the streets immediately adjacent to

the schools.

Patrols Successful

One of the most successful methods

for elementary and intermediate

schools has been the use, in coopera-

tion with the police departments in

cities and with the California High-

way Patrol in rural areas, of school

safety patrols. These patrols are made
up of boys, and sometimes girls, in and

above the fifth grade.

California's law authorizing school

safety patrols in the public schools

was enacted in 1947, but the idea is

much older. Nationally, the earliest

experiments with school safety pa-

trols go back some 35 years. In this

State the first cities to organize pa-

trols were Berkeley and San Francisco.

Both did so in 1923 througii the joint

efforts of the city school departments,

the police departments, and the Cali-

fornia State Automobile Association.

The American Automobile Association

was one of the earliest sponsors of the

school safety patrol idea, and through
the years has continued to be one of

^^(fmirw. umk

It doesn't rain very often in Son Diego, but the school safety patrol is we/I prepored

its most active and enthusiastic sup-

porters.

Authorized by Low

Legal authority for school safety

patrols in California is contained in

the State Education Code, which au-

thorizes any school district to establish

and maintain patrols, subject tf) rules

and regulations adopted b>' the State

Board of Education.

Police departments in cities, and the

California Highway Patrol in unin-

corporated areas, are authorized by

the law to cooperate in the establish-

ment of school safety patrols upon

request of the governing board of an\'

school district. The law is specific that

the patrols are for the purpose of as-

sisting pupils in safely crossing streets

and highways adjacent to schools, and

that patrol members are authorized

and required to give signals and direc-

tions only for that purpose. Attorney

General Brown sa)'S that the school

safet\' patrol is not to be deemed pro-

tection in lieu of actual police protec-

tion, but rather supplementary, and

that police officers should be present

when conditions warrant.

Operating Procedure

Rules and Regulations of tiie State

Board of Education relating to School

Safety Patrols are set forth in the Cali-

fornia Administrative Code. They
cover in detail the establishment, gen-

eral duties, and operating procedure

of the patrols; and they specify the

type of crossing sign, uniforms, and

insignia.

Briefly, the prescribed operating

procedure for school safety patrols is

as follows:

(a) At crossing controlled by a. po-

lice officer or crossing guard,

the patrol members direct the

crossing of the students in con-

formity with the signal of the

police officer or guard.

(b) At crossing controlled by auto-

matic traffic signals, the patrol

members hold the students off

the street or roadway until the

signal allows them to cross

safely, and require latecomers

to wait for the next green light.

(c) At crossings with neither auto-

matic nor pedestrian signals, the

patrol members are so posted

that they are clearly visible to

approaching traffic. They stay

out of the roadway unless their

view is obstructed by parked

cars, in which case they are

posted no farther into the road-

way than the outer edge of the

and Public Works



Son Dtego doubles the number of patrol crossing signs on more heavily traveled streets tor greater safety. On four-lane streets with center curbed islands, one of th

sign holders stands in the island for better visibility of drivers in the inside lane.

parked cars. Thc\' do not per-

mit students to enter the road-

way until it appears safe, and

then direct them to cross in

groups. Not until the children

are safely across do the patrol

members change the crossing

signs to permit traffic to pro-

ceed.

(d) At crossings where there are

pedestrian-operated signals, pa-

trol members operate the sig-

nals. They are careful to acti-

vate the signals when there is

a break in the traffic stream,

and thc\- control the students

as in the case of automatic sig-

nals.

Patrol members also sec that pedes-

trian overcrossings and undcrcrossings

are used, when there are such facilities,

and they supervise the loading of

buses and streetcars.

Standard Uniform

The basic standard uniform is a

federal \ello\v overseas cap to which

optional colored piping ma\' he added.

It must be worn by patrol members
at all times while on duty. White Sam
Browne belts and red jackets or

sweaters are optional; some school dis-

tricts provide the belt, some the jacket,

some both. The Cit\ of San Diego also

requires w hire pants and w hitc shirts.

Insignia or special badges identifying

the organization arc also permitted by

the code.

Rainy-day uniforms consist ot fed-

eral yellow raincoats ami rainhars,

w ith or w ithout the Sam Brow ne belt.

Some cities also provide rubber boots.

Most schools furnish rlic rain

clothes, but many provide only the

yellow cap for regular wear. The full

uniform, howcxcr, appeals to ha\e

scNcral ad\antages. It is nuich more

discernible to the motorists, ami there-

fore safer; it inspires a higher morale

among the patrols; ami, like grow nups,

the children seem to react more read-

ily to the authority of a badge and

uniform.

Service Voluntary

The official school safety patrt

crossing sign is a red disc 18 inchc

in diameter with the ^\•ords "Stof

School Crossing" in w hite letters. Th
sign is fastened to a six-foot pole a

such an angle that the lettering is hori

zontal w hen the sign is extended diag

onall\- toward the street.

Service on the school safet\" patrc

is \()luntary, but there is never

dearth of applicants. Appointment f

the patrol is considered to be a privi

lege by the great majorit\- of student;

-Most small bows look forward to th

day w hen they w ill be big enough t

serve, and older boys are honored t

be chosen for the responsibilit_\-. Pa

rental objection is rare; the usu

reaction is pride that their boy ha

been found to ha\c the qualities neces

sary for such a responsibility.

.Members of the safet\ patrols ar

selected b\" the school principals upoi

the recommendation of the teacher

w ith, of course, the consent of the pu
pi I and his parents or guardians. Sc]ua(

Icadci's and other officers are ap
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poiiUc'ii 1)\ the supcr\ ising police of-

ficer from the upper-class \ercr;ins,

guiileil 1)\ the reconimeiiil;ition of the

tcaclicrs and, in some cases, by vote

of rlie patrol members themselves.

Police Officers Help

The kc\' to a successful school

safetN patrol is the police officer or

patrolmen assigned to super\ision of

the program. In unincorfiorated areas

California Highway Patrol personnel

assist in this service as part of their

regularl\- a.ssigned duties. In some of

the larger cities details of police offi-

cers are assigned full time. Without
exception the officers interviewed in

the preparation of this article were
entiiusiastic about their assignment,

and were wholehearted believers in

the value of the school safety patrol

idea. Their attitude and efforts are

directl\ reflected in the behavior and

performance of the bo\s and girls

under their charge.

.Most California cities allow school

safety patrols to operate alone only on

streets of light to moderate traffic,

limiting their activities on heavilv

traveled streets to a.ssisting police or

adult guards. Berkeley is a notable

exception. There, on busy streets,

w irhout the aid of policemen or adult

guards, the patrols stop traffic simul-

taneousl\- on all legs of an intersection

before permitting the children to

cross, thus making the vehicles them-

selves provide a protective shield. One
such location at San Pablo Avenue
and \'irginia Street is illustrated.

San Francisco System

San Francisco does not use the pre-

scribed stop sign in connection with

its patrols, but does require the pres-

ence of a regular uniformed policeman

where the volume of traffic is such

that the children cannot cross in

safety w ithout having the traffic con-

trolled. At these locations the school

safety patrols a.ssist the police officer

by monitoring the children on the

sidewalks. At intersections with light

to moderate traffic, the patrols do not

stop the vehicles but hold back the

children on the sidewalk until the

street is clear.

On rural roads and highways, if

there is the slightest doubt as to

.safety, the California Highwa\' Patrol

does not encourage the use of school

safet\' patrols. However, the patrols

have been operating successfully on
some heavily traveled highways. One
example is at Davis School on US
Highwa\' 50-99 a few miles north of

Stockton (illustrated). At this loca-

tion, a four-lane divided highway,

there arc yellow flashing lights on
standard school signs on both sides of

each roadway 500 feet in advance of

the school crossing. The lights are put

in operation only when children are

entering or leaving the school

grounds.

With traffic safety stopped in both directions^ a Washington School patrol squad leader in San Diego is about to release the children
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UPPER—children are held in the dividing strip at Davis School on US 50-99 until the safety patrol squad leader on the second roadway determines it is sale to cross.

LOWER—On US 50-99 north of Stockton, a divided highv/ay, Davis School safety patrols operate independently of each other, one on either roadway.

SquQds of Three

Two tliree-membcr si]u:uis operate

indepcndentl\- of each other at tliis

location, one on the northbound and
the other on the southbound road\\a\

.

They conduct the children across the

highway in r\vo steps. A boy w ith a

stop sign is stationed on each side of

both roadways 50 feet in advance of

the crosswalk, and the\- operate their

signs at the whistled commands of the

st]uad leaders. The squad leaders" posi-

tions arc at the crosswalk on the side

of the approaching children, and tiie\

do not permit tiic children to enter
tlic roadwa\s until it is safe to do so.

And what about the accident record of

school safety patrols? San Francisco, one

of the two California cities with the long-

est record, reports not a single fatality at

a patrolled intersection in the 30 years

they have been operating. Berkeley, the

other veteran city, reports not only no

fatalities, but only five accidents in 30

years at intersections controlled by the

school safety patrol. All of the five acci-

dents recorded were due to drivers' negli-

gence, and not the fault of the patrol.

Other cities and counties claim similarly

excellent results.

More Uniform Procedure

Successful as the school safet>- pa-

trol system lias proveil, some authori-

ties beliexe that it could be im[)ro\ed

by more uniform procedure. Some
cities, for instance, do not post patrols

at intersections where there are traffic

signals, or they remove the patrol

after signals are installed.

A traffic signal does not mean that

a school patrol or a crossing guard is

not needed. Traffic authorities know
that there is a general tcndcnc\- to

place too much reliance on the protec-

tion of a traffic light and too much
faith that the motorist will never miss

or violate the red signal. This belief

is especially prevalent among non-

drivers, w hich of course include the

elementar\' and intermediate .school

child. .\lso, there is a particular hazard

for the small child to start across the

intersection too late to reach the other

. . . Continued on page 58
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UPPER LEFT—At Broadway and Franklin SI. in Son Francisco, school solely patrol members are holding the children lor the traffic signal, which hos just flashed green.

UPPER RIGHT—The same intersection a few seconds later. LOWER LEFT-Girl patrol members are no less efficient and effective than boys. This is at Union and Frank:-

lin Sts. in Son Proncisco. LOWER R/GHT-The school solely patrol at Saint Brigid's parochial school in Son Francisco prepare to march to their posts.
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Truck Loads
Division of Highways Reporfs fo

Legislafure on Effect of

Weigfit Limitations on Axles

Senate Resolution No. 28

Relative to Axle ]Veight Liimtatio7is

V\'nERF.AS, This house has before it from
time to time legislation witli respect to the

maximum weight limitations on each axle

of commercial vehicles; and

\VnF.RF_\s, This house needs to be advised

with respect to the effect of such limitations

and any change therein on state highway
construction and maintenance; now, there-

fore, be it

Resolved by the Senate of the State of

California, That the Director of Public

Works is requested to report to the Senate

of the State of California at its January,

1955, Session with respect to the effect of

maximum weight limitations on single axles

of commercial vehicles and the effect thereof

on highway construction and maintenance;

and be it further

Resolved, That the Secretary of the Sen-

ate transmit a copy of this resolution to the

Director of Public Works.

The following report by the Div'i-

sion of Highwaws is in compliance

\\ icii this resolution.

I. CONCLUSIONS

The following conclusions arc the

essence of this report. They represent,

to the best of the ability of tliose

charged with the construction and

maintenance of state higl^^\a\•s in Cali-

fornia, the effect of a.xle loads and ve-

hicle loads on the State Highway S\s-

teni.

(1; In tlic postwar period of 1947

to 1953, the average gross

weight of commercial vehicles

(including loads) on state high-

ways has increased 18 percent

and the percentage of axles

carr>'ing the heavier loads be-

tween 1 2,000 and 1 8,000 pounds

has increased from 14 percent

to 25 percent. In the same

period, the average volume of

commercial traffic has increased

40 percent. These increases in

axle loading within the present

law are rendering obsolete the

thousands of miles of older

high\\a\' not designed for sucii

heavy loading.

This report has been submitted by

the Division of Highways to the Leg-

islature in accordance with Califor-

nia State Senate Resolution No. 28,

1954 First Extraordinary Session.

(2) At tlic present time, tlic annua!

cost of reinforcement and main-

tenance of the travel lanes on

state highways has ri.sen to ap-

pro\im;itely $24,000,000. An\-

increa.se in axle loading \\ould

substantial!)' increase this an-

nual cost.

Construction Cost Increase

(3) If axle loadings were increased

25 percent, strengthening of

the pavement would be re-

quired on 8,260 miles of older

highways. The total cost of this

strcngtliening is estimated to be

196,000,000.

(4) It is estimated tliat a 25 per-

cent increase in present axle

loading would increase new
road construction cost by 10

percent. To construct annually

the mileage of road work let

to contract in the Fiscal Year

1953-54, the increase in cost

would amount to approximatel)'

114,000,000 per year.

(5) Without considering the in-

creased future cost of mainte-

nance, it is estimated that the

increase in new road construc-

tion cost and the strengthening

of the older roads would re-

quire over 1298,000,000 within

the deficiency period ending in

1967 if a 25 percent increase in

axle loads siiould be enacted

into law.

II. EFFECTS OF PRESENT RESTRICTIONS ON
AXLE LOADS ON EXISTING STATE HIGH-

WAYS

Like an>' otiicr engineering struc-

ture, the life of a road pavement struc-

ture and its cost of operation depend
largel\' upon the w eight of loads that

it must carr\' and upon the number of

times that these loads must be carried.

1 he vast increases in the number of

commercial vehicles on the State

Highway System, together with the

increases in weights within the present

statutory- limitations, have placed a

great strain on the existing pavement
structures.

Past reports on highway needs and

highway deficiencies have said much
about traffic gains and increases in

truck weights during the war years

of 1942 to 1945. What is transpiring

in the current postwar period? Con-
sider Plate A, which depicts graph-

ically the average daily volumes of

commercial traffic on state highways

for the period of 1947 to 1953, inclu-

sive. For every 1,000 commercial ve-

hicles using the highways in 1947, over

1,400 are using tiie highwa\s today.

Weights Increasing

A\'eigiits, too, are increasing. The
State Division of Highw a\s has carried

on a truck weigiiing program over a

period of years, beginning in 1936.

Comparison of 1936 and 1944 data

indicates an increase in the average

weight of trucks and truck combina-

tions from 11,556 to 19,281 pounds.

It is interesting to note that from 1944

to 1953, during the postwar period,

the average weight has increased to

25,114 pounds. Plate B presents the

weight trends grapiiically.

Of greater significance than gross

weights of vehicles is the weight per

wheel or per axle of eacii vehicle,

since it is these loadings or pressure

points on the road surfacing that af-

fect its service life. Each year, w eigh-

ing stations are operated at ke\' loca-

tions on the State Highway Svstem

and at these locations the individual

axle loadings of trucks are measured.

Upward Trends

F.xamination of weight data indicates

substantial upward trends in the

weights being carried on each axle of

commercial veiiiclcs. These upward
rrcnils arc of utmost importance. In
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INDEX OF AVERAGE DAILY TRUCK TRAFFIC

ON RURAL STATE HIGHWAYS
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1947, lifter the war, only 32 percent

of all truck- axles were loaded to more
than 8,000 pounds. In 1953, over 44
percent of truck axles were loaded to

more than 8,000 pounds. Eigiiteen per-

cent of all axles \\ere loaded to

weights between 8,000 pounds and

12,000 pounds in 1947. This weight
group had increased to 19 percent by
1953. The greatest damage to road

pavement is caused by the heavier

loads. These heavier axle loads, be-

tween 12,000 pounds and the legal

maximum of 18,000 pounds, had in-

creased from 14 percent in 1947 to 25

percent in 1953.

Summarizing

In sumniarizing the effects of in-

creases in commercial vehicles and the

increases in weights of commercial ve-

hicles, the following points niav be

offered:

1. In numbers, commercial vehicles

have increased by 40 percent in

the six years from 1947 to 1953.

2. The average weight of all com-
mercial vehicles has increased

over 18 percent in the same pe-
riod.

3. Because of the increase in the

weight per axle of commercial

vehicles, the effect on the service

life of pavements is far greater

than might be expected from the

increases in gross vehicle weights

and numbers.

4. The greater weights and num-
bers of commercial vehicles mean
greater costs of road repair,

greater costs of road construc-

tion, and shorter service life of

existing road pavements. These
greater costs arc being caused by
present traffic conforming to

present law.

III. WHAT WOULD BE EFFECT OF INCREASE

IN PRESENT STATUTORY LOAD LIMITS?

The approach to the problems of

what would occur if load limits were
increased need not be based on the

hypothetical. The exigencies of the

war effort and the call for rapid de-

velopment of the military plant led

to the hauling of many excessively

heavy or illegal loads over the State

Highway System. In many instances

serious damage was inflicted to pave-

ments that otherwise would have

served satisfactorily for many years.

This damage by war-caused traffic

was recognized by the Federal Gov-

AVERAGE WEIGHT OF TRUCKS
AND TRUCK COMBINATIONS

ON RURAL STATE HIGHWAYS



PAVEMENT ON STATE ROUTE 5

DAMAGED BY OVERWEIGHT LOADS

MH 5.75
5J-5-B1
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PLATE C

crnmtnr and, as a result, 11,787,359.95

was paid to C^aliff)i"iiia 1)\' tlie Federal

Government toward the cost of repair.

Plates C and D present evidence of

some of the failures that occurred

when these heav\- loads were applied.

Note the damaged condition of the

lane that carried the loaded vehicles

as compared to the lane that carried

the returning empt\' vehicles.

I he pictures presented represent

pavement designs that are substantial

and which would carrv present legal

loadings on main line highways for

many years. There are many miles of

such pavements in service now. With

10

an increase in loaei liinits sucii road

failures could be expected to be uen-

eral.

.Another realistic approach to tiic

effect of heavier \chicie loading is the

rest tracks. These test tracks yieiil in-

valuable data to the highwa\' engineer

when, under controlled conditions,

direct comparisons of the effect of

various axle loads may he made. One
of the most notable of these tests

was Road Test One-Md., conducted
in 1950 in Charles Counts', .Mar\land.

riiis test was coiuiucreii under the

auspices of the highway dejvartmcnts

of 1 1 states, the District of Columbia,

and the U. S. Bureau of Public Roads.
The actual testing w as under the di-

rection of the Highwa\- Research

Board, a subdivision of the National

Academy of Sciences.

California Law

California law now restricts the

loading on single axles to 18,000

pounds and on closel\' spaced tandem
axles to 32,000 pounds. Many miles of

pavement in California are similar to

the pavement subjected to the AIar\-

land road test. With these thoughts

in mind, attention is drawn to the

following conclusions from that test:

(a) The 44,800-pound tandem axle

loads caused approximatel\- 11 times

as much cracking (lineal feet) as the

32,000 pound tandem axle loads. This

relationship held true over a period of

almost four months, that is from 20,-

000 to 92,000 truck passes in each lane.

(b) The 22,400-pound single axle

loads caused approximately- six times

as much cracking ( lineal fccr) as the

18,000 pound single axle loads. This

relationship held true over a period of

almost five months, that is from 35,000

to 238,000 truck passes in each lane.

(c) After 84,000 truck passes, 80

percent of the joints in the section

carrying 44,800-pound tandem axle

loads were depressed, whereas, with

the same number of truck pa,sses, only

10 percent of the joints in the section

carrying 32,000-pound tandem axle

loads ^\•erc depressed. (Depressed

joints arc defined as those joints at

which a marked localized settlement

of the pavement has occurred, accom-
panied by cracking of the pavement
in the vicinit>- of the joint.)

(d) After 137,000 truck passes, 22

percent of the joints in the section

carrying 22,400-pound single axle

loads were depressed, whereas, with

the same number of truck passes, onlx'

2 percent ot the joints in the section

carrying 18,()00-pound single axle

loads were ilejiressed.

Maryland Experience

The tacts ilc\cloped in .\lar\land

confirm experiences with earlier test i

tracks in California at Stockton and

Brighton. I'.xperiences with California

State Highways bear out the fact that

icpctitions of heavier axle loads lead
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to rapid dcstructidii of pavements tliat

are not designed for these heavier

loads.

Of the 13,769 miles of constructed

road in tlic California High^\ay Sys-

tem, 5,149 miles have been constructed

or reconstructed to modern standards

w ithin the last few years. The remain-

ing 8,620 miles of older roads ^\•erc

constructed to lighter structural stand-

ards. If heavier axle load limits were

adopted, it would be necessary to

strengtlien these older pavements as

rapid!)' as possible to prevent complete

destruction of the riding surface.

The need for this strengthening

would vary in proportion to the in-

creases in axle weights on each indi-

vidual road section and the noticeable

effect of the loads on the particular

pavement. It is estimated that the cost

of a minimum strengthening of the

riding surface on these older highways

would total 196,000,000.

IV. WHAT WOULD IT COST TO DESIGN FOR

HEAVIER LOADS?

It is well within the ability of the

Highwa\' Engineer to design and con-

struct roads capable of withstanding

loads of any reasonable magnitude.

The controlling factor is cost.

In some states, a 25 percent greater

loading is permitted on single axles

than that permitted under California

law. In those states, for "thruway" or

"turnpike" construction, w-hich is the

counterpart of California's freeways,

a pavement design for the heavier

loading costs about 30 percent more
per square yard than the cost of road

pavements in California. This differ-

ence is due to the greater structural

strength required to support the loads.

What effect does this have on the

total cost of road construction? On
the average, the cost of the structural

elements in the upper 24 inches of the

roadbed amounts to about 32 percent

of the total cost of road construction.

If loadings are increased 25 percent,

the cost of these structural elements

will be increased, and present over-all

construction costs will be increased

about 10 percent. Where funds today

will build 100 miles of new high stand-

ard road, tomorrow, if load limits

were increased, these same funds

would build onlv 91 miles of road.

PAVEMENT ON STATE ROUTE 60
DAMAGED BY OVERWEIGHT LOADS

./3fe»>,^

V/A7.I4AmiD1[rirM^TTMr7TTni//J?J. 1 A^l^.^tUTTi

PLATE D

t/encme. Rd on. ^K^JTi^I^A
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V. HOW MUCH WOULD MAINTENANCE
COSTS INCREASE IF HEAVIER AXLE

LOADS WERE LEGALIZED?

Like the service life of a pavement,

the cost of niainraining or operating

a road pavement depends largeis' upon
tlic weigiits of loads that it must carry

and the number of times that tliese

loads must be carried.

On a iightl\- traxeled road or on a

road w here heavy loads are infrequent,

the operation cost is low. On a heavily

traveled road \\ here both the number
ami \\ eights of loads are higli, the op-

eration cost is high. On a road \\here

the \\eiijhts and number of loads are

bexond that for which the pavement
was designed, total failure may occur
and the costs of repair ma\' approach
new construction costs.

Consider tiie examples of road life

on I'liitc E. Note that similar four-inch

pavements were constructed in Tulare

County on Route 4-A (U. S. Route

99) in 19 IK, and on Route 131-B two
years later in 1920. Route 4-A is one
of the principal north-south highwa>s
and carried an average of 1,840 com-
mercial vehicles per da\' in 1953. On
the otiier hand, Route 131-B is a local

service road with an average of only

140 commercial vehicles in 1953.

Note the frequency of repair work
necessary on Route 4-A. Also note

that the original pavement on Route
131-B is still serving without repair.

The annual per mile cost of mainte-

nance of the road surfacing or trav-

eled way amounts to approximately

SI 37 for Route 131-B and S360 for

Route 4-A. This is in addition to the

major repair work shown on Vlatc E,

which \\as done with construction

funds. The principal difference be-

tween these two roads from the be-

ginning insofar as service life is con-

cerned has been in the weight and

number of veiiicles.

STRUCTURAL ELEMENTS OF ROAD
PAVEMENTS ON STATE ROUTES

4-A AND 131-B IN TULARE COUNTY

4" pavement Construct

STATE ROAD VI-TUL-I3I B

with average of 140 commercial
vehicles per duy in 195 3

2" RESURFACING PLAC
Z'RESURFACING PLAC

9"-5" PAVEMENT CONST

"Pavement Constru

STATE ROAD VI-TUL-4-A US ROUTE 99
with Qveroge of 1840 commerciol

vehicles per doy in 1953

Plate E

Would Mean Road Failure

These two roads are not isolated

examples. In \ar\ing degree they
represent the bulk of the 14,000 miles

of State Highwa\' S>stem today. \\'ith

little doubt, if Route 4-A traffic, con-
forming to all present legal load re-

strictions, were diverted onto the old

road pavement on Route 131-B, :\

complete failure of the road pave-

ment would occur almost immedi-
ately. Referring to the etfcct of load-

ing over the present legal limits, as

shown on Plates C and D, also leaves

little doubt that if those now illegal

loadings were legalized, rapid failures

in the massive pa\ement section on
Route 4-A could be expected.

Returning to Plate E, it must be re-

stated that the several increments of

resurfacing recjuired on the Route 4-A
section were financed by construction

funds since such repair is be\ond the

scope of routine maintenance. In the

year 1953, about 11 percent of funds
axailable to the Division of 1 Iighwa\s
tor maior improvements, minor ini-

proxements, and betterments were rc-

([uired for this t\pe of construction

repair. In mone>\ this amounted to ap-

proximately 115,000,000 in 1953. This
does not include the annual co.st of

routine maintenance. For pcrspccti\c,

it may be observed that in addition

to the cost of construction repair, ap-

proximately $S, 800,000 is expended

now each year for routine mainte-

nance ot the ti'a\elcd wa\' or pa\c-

nient lanes. As weigiits and numbers
ot heavy \ehicles or axle loads in-

crease, these costs may be expected to

increase correspondingly.
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Maintenance Costs

In estimating tiic increase in main-

tenance and constrnctinn repair cost,

if load limits are increased, it could be

said that tra\cled \\a\' maintenance

cost plus construction repair of the

traveled way have increased to ap-

proximately 524,000,000 annuall>- witii

the increases in loadings anil traffic

tiiat ha\c occurred within present

legal limitations, and this increase is

continuing.

This $24,000,000 in 1953 is the cost

of wear and tear on the pavement. It

indicates that now the cost of opera-

tion of the pavement alone on state

highways has risen to almost $2,000

per mile per year. It indicates that

more and more of the construction

dollar is being required to repair and

keep in service the existing road sys-

tem. It indicates that less and less of

the construction dollar is going into

high standard freeway construction.

How much w ould maintenance and

operation cost be increased if load

limits were increased? This cannot be

precisely estimated. In a previous sec-

tion, it was show n that in tiie .Mary-

land test a 25 percent increase from
18,000 pounds per axle to 22,400

pounds per axle increased the rate of

cracking in the pavement b\- 600 per-

cent. Also recall that at present

approximately $9,000,000 are being

expended annualh" for routine mainte-

nance of the traveled lanes and ap-

proximatel\- §15,000,000 are being

expended from construction funds for

construction repair of the traveled

lanes. .Most certainly an increase in

load limits would increase these costs

substantial!)'.

VI. WHAT EFFECT WOULD INCREASE IN

PRESENT LOAD LIMITS HAVE ON
BRIDGES?

Like a road pavement, the life of a

bridge depends largely upon the

weights of loads that it must carry

and the number of times these loads

must be carried. Application of load-

ings beyond the supporting ability of

either a road pavement or a bridge
w ill produce an overstress in the struc-

ture and damage w ill result. In a road

pavement, the visual evidence of dam-
age may amount to cracking of the

surfacing. In a bridge, it may result

in total collapse such as shown in

Phne F.

A road pavement failure may result

in a rough distorted roadbed where
travel speed must be reduced to a

crawl while repair is undertaken. A
bridge failure ma\' result in road

closure for long periods of time and
involve costs amounting to bridge re-

placement. For these reasons, the de-

sign of bridges must include a greater

factor of safetN' than that required for

a road pavement. For these same
reasons, great caution must be used

in permitting \ehicle loadings that

overstress a bridge.

In the study of any proposal to in-

crease axle weights or vehicle loading.

the [irimary consideration must be the

probable elTect on the bridges now in

use on state highwajs. At present, the

design of bridges is based on the

H 20-S16 * loading. This loading con-

forms to the rccommeniiation of the

.\merican .Association of State I ligh-

wa> Officials, and is at present the na-

tional standard for bridge design. Of
the 4,875 existing bridges on state

highways, about 975, or 20 percent,

have been constructed to this modern
standard. It is believed that moderate

*H 20S16 designation represents a truck and
trailer having a gross weight of 36 tons, with
an 8,000-pound loading on the front axle and
with 32,000-pound lo.ldings on each of two
pair of rear tandem axles.

. . . Confinuec/ on page 34

PLATE F
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District VII Freeways Developments in the

Los Angeles Area

By PAUL O. HARDING, Assistant State Highway Engineer

I N THRi:i: previous issues spaced about

one >ear apart of California High-
-u.-ays and Public Works, I ha\-e dis-

cussed the role of the State Division

of Hit;h\\a\s in the dc\elopnient of

freeways for the Los Angeles area.

In these prior writeups details were
given concerning the historical hack-

ground, the setup for financing state

highw a\- projects and tiic splendid co-

operation on the part of all govern-
mental units, civic organizations and
public-minded citizens that has pre-

vailed so that plans on the boards

could be converted into usable free-

ways. This present story is confined

largely to the important developments
that occurred during the year 1954 in

the furtherance of frccwa\s in the

District \'II area with a forecast of

what can be anticipatcti for the \ car

1955.

Freeway Mileage

The year 1954 was one of consider-

able accomplishment from the standpoint

of getting important units of the District

VII freeways completed, putting addi-

tional freeway mileage under active con-

struction, and acquiring freeway rights

of way for future construction. In the Los

Angeles metropolitan area during 1954
we completed an additional 20 miles of
full freeway. This brings the length of

completed full freeways in the Los An-
geles area to a total of 66 miles.

The accompan\ing map indicates

the e.xtent of accomplishment and
shows how the main freewa\- trunk
lines are radiating out from the Los
.Angeles downtown area to serve out-
lying communities, and are now com-
ing much closer to making connec-
tions w ith completed expressways and
multiple-lane highways in those less

built-up and undeveloped areas of Los
Angeles, \'cntura and Orange Coun-
ties, which three counties comprise
District \'II of tiic State Division of
Highways.

The Engineering Department of tlie

Automobile Club of Southern Cali-

fornia, which is headed 1)\- rrncst

Last, Chief Engineer, and Hal Holley,
Assistant Chief Engineer, in a report
relea.sed August, 1954, entitled, "An
Appraisal of Freeways vs. Surface
Streets in the Los Angeles Metro-
politan Area," describes practical test

runs made b>- this organization on
freew a\-s and on surface streets. From
data accumulated on these test runs
it has been determined that the aver-

age cost of automobile operation on
the freeways is 4.021 cents per mile
\\-hercas the a\erage cost on surface
streets is 8.215 cents per mile.

Economic Justification

In the Automobile Club report on
page 12 is developed an economic jus-

tification for the Los Angeles .Metro-

politan Freeways, \\hich appears in

some detail in the article "Safer High-
\\a)s,"' elsewhere in this issue of Cali-

fornia Highzvays and Public Works.
The Automobile Club report states:

".\r the indicated saving of 4.194 cents per
vehicle mile, the annual saving to frceuaj-
users amounts to nearly 150,000,000, an
amount equal to more than one-third the
total cost of the completed freeways. If it

were possible, b>' a wave of a magic uand,
to superimpose the completed 600-mile free-
way system onto the street and road net-
worl< of the coastal plain of Los .\ngeles
Count>-, we could conservatively expect the
(iOO-mile freewa\- s\-stem to carry with a

minimum of congestion and with maximum
safety a weighted average daily traffic of
some 30,000 vehicles. 'These vehicles would
generate about rt.rj billion vehicle miles of
the total of 21.6 billion vehicle miles now
traveled annually in I.os Angeles Count)-,
and the saving to drivers using the com-
pleted system would exceed 5275,000,000 per
\ear. The present 45-mile freeway s\steni
now in use is actually saving motorists S50,-
000,000. Thus, the drivers of Los .\ngcles
County are paying $225,000,000 per year be-
cause our freeway system is not complete."

Direct Benefits

This analysis demonstrates very

forcibly the truth of the sa\ing:

"We pay for good roads whether
we have them or not, but we pax-

more if we don't have them."

In addition to the direct benefits

that can be evaluated as mone_\" sav-
ings for motorists using freeways
there are man\- indirect benefits that

should not be overlooked. These are

well covered in the quotation that

follows from the City of Los .Ange-
les June, 195.^ report entitled, "The
Econom\- of Freeways," by Lloyd
Aldrich, City Engineer, and by Hugo
A\'intcr and Lamar W. Gardner of
the Street and Parkway Design Divi-
sion:

* * there are of course many other
direct and indirect benefits to the motorist
and general citizenry which cannot be easily

evaluated in monctar\- terms, though none
the less real, .\niong these are stabilization

or enhancement of property values, relief

of existing overburdened surface arteries,

doubling of the practical radius of real

estate development on a travel time basis,

increased access to recreational or cultural

facilities, increased mobilirj- in times of dis-

aster emergencies, increased tourist travel,

reduction of strain of driving, and all of the
other well known advantages in betterment
of transportation. The benefits to the large
amounts of traffic continuing to use for-

merly heavily congested surface arteries

after the freew a\- s>-stem is built are not
usually visualized. Before and after surveys
have shown that removal of through traffic

from surface arteries to the freeway benefits

communitN- business, property values, sur-
face travel time, and safety on the surface
s\stcm. In addition, the intendetl use of the
freeways by express busses will greatly in-

crease the economic value of the freeways
to the general public, of which the motorists
comprise a large part. The monetar\- value
of these benefits could very well amount to
luige sums, since the\- are all so vitally inte-

grated w ith the general financial health and
progress of the region. It should be borne
in mind that conversely to the benefits ac-

cruing from having good transportation, if

there were no freeways there would he the
losses that the region wotild suffer without
having them."

More and More Freeways

As of Januar\- I, 1955, we had a

total of 60 construction contracts

under way for which the construc-

tion allotments total $61,770,000. Of
the.se contracts 34 are for construc-
tion jobs on full frccwavs and the
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total of these allotments is 143,754,300.

This is an indication of the continuing

recognition given to freeway needs in

District \^II. An additional 14 miles

of full freeways are anticipated for

completion during the year 1955.

Good use was made during 1954

of the funds totaling 114,098,000 allo-

cated to District V^II for advance

protective right-of-way acquisition.

The money spent from this fund, in

acquiring 747 parcels of property,

that is often referred to as "Chapter

20 money"; for acquiring vacant, un-

improved properties in the path of

freeways to forestall expensive devel-

opments has now reached the total

of $6,800,000. Big dividends will ac-

crue to the State in later years to

come because of these judicious ex-

penditures, for if land now vacant is

allowed to be subdivided and homes

and industries built thereon the later

costs of right of way acquisition ma\

be increased many times over.

Progress Made

The accompan>ing map and tabu-

lation showing status of District \ II

freeway projects indicate in a general

way the progress that has been made.

To date of January 1, 1955, a total of

166 miles of freeways and express-

ways have been completed in District

VII and 50 miles are under construc-

tion. The total sum to date that lias

been e.xpended for completed free-

ways, freewa\'s in progress and right-

of-way acquisition therefor is 1336,-

973,000. The budget for the 1955-56

Fiscal Year recently adopted by the

California Highway Commission allo-

cates a totafof $70,915,000 for ex-

penditure upon District MI freeways.

Thus, the total expended and obli-

gated for District VII freeways is

now $407,888,000, including Federal

Aid funds.

PASADENA FREEWAY

With the completion of construc-

tion on the last one-half-mile link at

the south end this freeway, formerly

called the "Arroyo Seco Freeway,"

and Public Works ^5



UPPER-Looking ioulherly along Posodeno Freeway, showing Arroyo Seco slorm ilia:n channel foreground right, bridges crossing Los Angeles River in center. In

canler background is Bishops Rood disposo/ oreo where sfofe contractors, at considerable saving (o fhe Slate, hove hauled in some 5,000,000 cubic yords of e;<cess ex-
covolion encountered on nearby Ireeway projecfs. In the foreground is shown area that will be traversed by future Golden Stale Freeway that crosses (he Posodeno
freeway al approximately right angles. LOWER-Looking easterly along Colorado Freeway showing "Pasadena Pioneers Bridge" over Arroyo Seco on lell and Old

Colorado Street Bridge on right, with Pasadena Civic Cenfer ond business district in background.
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center lef, tOWER-looking norfheWy from above los Ange/es o/ong Pasadena Freeway. Hallywaod Freeway and laur-level /roffic ,n(erchonge ^rvcture

foreground, with Cify o! Pasadena m background.

shown

and Public Works
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Looking easterly along Hollywood Freeway with four-level traffic interchange structure in center background and Los Angeles Civic Center buildings left background.

This photograph shows late afternoon peak traffic flow.

on September 22, 1953, was fully

completed and opened to traffic

thnnighout its entire lengtli of 8.2

miles, from the four-level traffic inter-

change structure in Los Angeles to

filcnarm Street in Pasadena. On that

date, for the first time, all levels of

this unique traffic interchange struc-

ture and all connecting roadways
were put into full operation. Recent

traffic counts indicate that the average

dail\' traffic on the southern portion

of this freeway through the El\sian

Park area is 110,000 vehicles per day.

The northerly six miles of the Pasa-

dena Freewav, from Avenue 26 to

Clenarm Street, was completed and

opened to public traffic on December
30, 1940.

HOLLYWOOD FREEWAY

Of particular interest is the final

completion of the 1 0-mile Hollywood
Freeway from Vineland Avenue in

the San Fernando V^alley to Spring

Street in the Los Angeles Civic Cen-
ter. The last major construction con-

tract on tiie Hollywood Freeway was
completed and accepted by Director

of Public Works Frank 15. Durkec on

August 5, 1954. With the completion

of construction throughout its entire

length, public traffic has been quick

to recognize tiic ;ui\ antages which this

freeway otters in safe and rapid trans-

portation. We have found that tiie

section between the four-level struc-

ture and Silver Lake Boulevard is

carrying some 168,000 vehicles per

tlay. Tills makes the Hollywood Free-

wax- tiie world's most hea\ily traveled

traffic arterial. The total cost of the

Hollywood Freeway when all costs

are in is expected to be $55,000,000

for the 10-mile total length.

The Holl\-wood Freeway extension

joins the main H()ll\\\ood Freeway

near the intersection with Lankershim

Boulevard and extends northerh' 6.8
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miles to the proposed Golden State

Fiee\\a\' near Wcntworth Avenue.

District \'ll right of way agents have

acquired IS parcels on this unit with

an expenditure in excess of |5()0,()()0,

Chapter 20 money. The 1955-56 Fiscal

Year budget has items totaling |4,-

200,000 for further rigiit of way
accjuisition and structures.

SANTA ANA FREEWAY

The Santa Ana Freeway, an impor-

tant traffic arterial on the Interstate

Federal Aid System, completed and

proposed, is 42.8 miles in length ex-

tending from Spring Street in the

Los Angeles Civic Center to the junc-

tion w ith the San Diego Freeway near

El Toro in Orange County. Through

the East Los Angeles area this freeway

is carrying 90,000 vehicles per day.

During the month of November,

1954, a tv\o-mile section of the Santa

Ana Freeway from Pioneer Boulevard

to Rosecrans Avenue in the Norwalk

area was completed and opened to

traffic. Adding this mileage to the

previoush' completed section of the

Santa Ana Freeway and the adjoining

Hollywood Freeway, we now have a

continuous full freeway with no stop-

ping for traffic signals or cross traffic

from \'ineland Avenue in the San

Fernando \^alley through the Los

Angeles Civic Center to Rosecrans

Boulevard in Norwalk for a total

length of 26 miles.

On July 6, 1954, a 12,400,000 con-

tract for widening the existing bridge

on the Santa Ana Freeway on Aliso

Street over the Los Angeles River an

additional 42 feet and more, as neces-

sary, to provide for an eight-lane free-

way with central dividing strip was

awarded to Oberg Bros., construction

contractors, and active construction is

now in progress. A $1,050,000 con-

tract on July 11, 1954, to build grade

separation structures at the signalized

intersections between Rosecrans Ave-

nue and the Orange county line, was
awarded to Ukropina, Polich, Krai &
Ukropina, and work on these bridge

structures is now under way. Con-

struction is in progress under a state

contract about 60 percent completed

with Winston Bros. Company for ex-

tending the Santa Ana Freeway in

Orange Count\- a distance of 2.5 miles

southerly from First Street, Santa Ana,

to Brow ning .\venuc, just beyond the

south cit}- limits of Tustin.

The 1954-55 Fiscal Year budget

provided $3,828,000 for construction

of portions of the Santa Ana Free-

wav between Broadway in Santa Ana
and the Orange County-Los Angeles

County line. A construction contract

is now advertised for work to he fi-

nanced from this item from Broad-

way to Lewis Street, and bids were

opened January 20, 1955. The State

Highway Commission on August 26,

1954, allocated an additional $450,000

for the construction during the 1954-

55 Fiscal Year of an overcrossing

bridge to carry Harbor Boulevard in

Orange County over the Santa Ana
Freeway. Contract for this work was

awarded to J. A. Thompson & Son

of Inglewood on November 26, 1954,

and construction is now in progress.

Much of the Santa Ana Freeway in

Orange County is now on an express-

\\a\' basis witii the grade intersections

of cross-traffic artcrials channelized

and signalized. In the budget for the

1955-56 Fiscal Year, sufficient addi-

tional funds ha\c been set up, the

total amount being $5,942,000, to

convert substantially all these remain-

ing sections of expressway to full

freeway status. During 1955, freeway

construction will be put under con-

tract to achieve this through the City

of Buena Park and the City of Ana-

heim. All this freeway construction

should be completed in 1957, at which

time motorists will have the use of

35 miles of full frcewa\' from the Los

loolcing northwesterly a/ong completed Sanfo Ano Freeway bypassing the main business and residential areas

of the City of Santa Ana. In the foreground is Fourth Street Bridge over the freeway and in background

bridge carrying Santa Fe railroad mainline between tos Angeles and San Diego. Extensive replacement of

orange groves with housing projects will be noted.
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Angeles Civic Center to Browning
Avenue, joining existing US 101, r«o
miles southeasterly of Santa Ana.

SAN BERNARDINO FREEWAY

The total length of the San Ber-

nardino Freeway, formerly called

"Raniona Freeway," between the

junction with the Santa Ana Free-

way at the Aliso Street Bridge over

the Los Angeles River to the San

Bernardino county line is 30.8 miles.

The San Bernardino Freeway is now
completed outbound from the junc-

tion with the Santa Ana Freeway in

Los Angeles easterly to Rosemead
Boulevard east of Alhambra, a distance

of 9.3 miles. The 13,588,000 construc-

tion contract with Guy F. Atkinson

Company of San Francisco for 6.3

miles of the San Bernardino Freeway
through tiie Cities of Pomona and

Claremont, from San Dimas Avenue
to the San Bernardino county line,

was opened to public traffic December
1, 1954. On this same date 7.2 miles

of completed construction adjoining

in District N'lII extending through

Upland and Ontario to Archibald

Avenue in San Bernardino County
\\3S opened to traffic.

On June 17, 1954, bids were opened
for 2.9 miles of the San Bernardino

Freeway between Durfee Avenue and

Puenre Avenue, this section l\ing be-

tween the City of El Monte and the

City of West Covina. The Griffith

Company of Los Angeles submitted

the low bid and was awarded the

contract, which carries an allotment

of 53,550,000. Construction work on

Outbound frafftc on Santa Ana Freeway

this contract is now in progress, and

proceeding at a rapid rate.

Governor Breaks Ground

Led by Governor Goodwin J.

Knight ground-breaking ceremonies

were held on September 22, 1954, to

celebrate start of work b\- the Peter

Kiewit Sons' Company, Inc., of Ar-
cadia on the 3.9-mile unit of the San
Bernardino Freewa\- through the Cit\-

of El Monte. Construction extends

from Rosemead Boulevard to the San

Gabriel River and the contract allot-

ment is for $6,400,000. This is the

largest single contract that has been

awarded to date for state highway
construction.

The State Highway Conniiission on
August 26, 1954, allocated an addi-

tional $3,630,000 for construction dur-

ing 1954-55 Fiscal \'car of 4.2 miles

LEFT—Looking eosferiy along completed Santa Ana Freeway from under Alameda Street Bric/ge, show/ng late afternoon peak traffic. RIGHT—View looking south-

easterly along completed Hollywood Freeway showing late afternoon peak traffic at junction with inlet ramp for outbound Highland Ave. traffic. In background is

fine residential area known as "Whitley Heights" and off the photograph to the right is the Hollywood Bow/.

20 California Highways



of the San Bernardino Freeway from

the west city limits of AVest Covina

to Citrus Avenue. Contract for this

unit was awarded to \\'inston Rros.

Company of Monrovia on November
12, 1954, and construction is now well

under way.

On October 20, 1954, the California

Highway Commission made a further

allocation of $2,890,000 for grading,

paving and structures for 4.2 miles of

six-lane freewa\' on the San Bernar-

dino Freeway from Citrus Avenue in

West Covina to San Dimas west of

Pomona. Bids will be opened for this

construction project February 3, 1955.

An approximation as to tiie time of

completion would be December, 1956.

The building of this last construction

unit of the San Bernardino Freeway

will complete full freeway construc-

tion from near the Los Angeles Civic

Center to east of Ontario in San Ber-

nardino County, a distance of 38 miles.

Of this, 7.2 miles at the easterly end

is in District VIII.

The average daily traffic using the

Los Angeles end of the completed

San Bernardino Freeway, according to

recent counts taken near Soto Street,

is 80,000 vehicles per day.

At the Los Angeles end Contractor

Charles MacClosky is building an

overhead bridge to serve as a traffic

interchange roadway so that west-

bound traffic on the San Bernardino

Freeway can travel southerly on the

Santa Ana Freeway without making

the two left turns at Alission Road
that are now required. This contract

carrying an allotment of $514,000 is

75 percent completed. The estimated

date of completion is April, 1955.

HARBOR FREEWAY

The Harbor Freeway from the

intersection with the four-level traffic

interchange structure near the Los
Angeles Civic Center to Battery Street

in the San Pedro area is 22.4 miles in

length. Of this amount three miles

from the four-level traffic interchange

structure to 23d Street and Flower
Street, has been completed and open
to traffic. Near the four-level inter-

change recent traffic counts indicate

an average daily traffic of 125,000

vehicles. A contract was awarded
April 1, 1954, to J. E. Haddock, Ltd.,

of Pasadena, for extending the Harbor

loo/ting easterly along San Bernardino Freeway in £ast Los Angeles area approaching Soto St., showing

peak hour outbound irafftc in late afternoon

Freeway construction from 23d Street

southerly to 42 d Street. The contract

allotment for this 1.4-mile contract is

$3,658,200. This contract is proceed-

ing at a very rapid rate with work
well ahead of schedule and about 50

percent complete. The scheduled date

for completion is November, 1955.

On June 30, 1954, Director of

Public Works Durkee awarded a

contract to the Vinnell Co., Inc., for

the construction of a 2.8-mile section

of the Harbor Freeway at the south-

erly end from Pacific Coast Highway

to Battery Street in the San Pedro

area. Construction on this contract is

now in progress with work 30 percent

completed. Contract allotment is $3,-

385,800.

The 1955-56 Fiscal Year budget

contains items totaling $8,420,000 for

extending right of way acquisition and

construction on the Harbor Freeway.

This will finance construction of this

eight-lane freeway to carry it from

42d Street to southerly of .Manchester

Avenue, State Sign Route 10.

LONG BEACH FREEWAY

The total length of the Long Beach

Freeway from Pacific Coast High-

way (Route 60) in Long Beach to

Huntington Drive approaching the

City of Alhambra is 21.5 miles. As of

the present time, 7.0 miles have been

completed from Pacific Coast High-

way northerly to the crossing with

Atlantic Boulevard east of the City

of Compton. Also recently completed
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Looking easierty along Son Bernardino Freeway from above Ctfy of Pomona with Gonesho Park in foreground left and Garey Ave., State Sign Route 71, in cenfer.

in the I'.ast Los Angeles area are two
railroad grade separation bridges to

carrv the Long I5eacl"i l*"ree\\a\' over

the Santa l'"e Kaihoad treighr \ arils

and the Union Pacific Railroad freight

\ards. Both of these structures arc

about one-fourth mile long ami the

construction cost of fiicse two is

S2/)6(),()()().

On July 22, 1954, a contract was
awarded to Ukropina, Polich, Krai

and L'knipina for freeway construc-

tion and eight bridges bctw een Sheila

Street and X'erona Street where junc-

tion is made w ith the Santa Ana Frce-

way. The contract allotment for this

ctmstruction is S2,692,()()(). Tiie work
is 35 percent completed.

The Webb & White contract for

the superstructure of the Long Beach
I'rcewas- briiige o\er the l.os Angeles

River that carries an allotment of

$733,600 is about 26 percent complete.

Financed from a 1954-55 Fiscal

Near budget item of $345,000, bids

were recei\"ed on January 27, 1955,

for a railroad vunlcrpass bridge for

the l.os Angeles Junction Railway

and appurtenant constiiiction near

Slauson A\enue.

For continuing construction and

right-of-\\ a\' aci]uisition on the Long
Beach Freewa\- items in the 1955-56

Fiscal ^ear budget total $8,888,000.

GOLDEN STATE FREEWAY

On the portion of the Ciolden

State Freew a.\ , U. S. 1 lighwa\- 99,

locall)' known as the "Ridge Route"
between Tunnel Station and the Kern
count)- line, 45.2 miles in District \'Ii

has been converted to a fnvn'-lane

expressw a\'. Lhe total cost of this

reconstruction, completed February
1953, was $13,500,000.

Combined w ith adjoining completed

reconstruction in District VI, the

motoring public of California now^

has the use of 115 miles of completed

continuous four-lane di\ided high-

w a\- from Tunnel Station at the north

city limits of Los Angeles to the

Delano L^nderpass in Kern County
near the Tulare count\- line. Under
construction on the Golden State

Freeway southerly of Tunnel Station

to provide junction with State High-

way Routes 23, 157 and 158, is the

construction b_\' Griffith Companw
contractors, of 3.0 miles of freewa\'

with a contract allotment of |4,400,-

000. This is scheduled for completion

Jime, 1955.
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Tlie route adoption and freevva_\'

resolution for tlie last remaining unit

of tiic CioKlen Stare Kree\\a\' to con-

nect it \\ irli the Santa Ana l"ree\\a\

was passed l)_\- tlie California Highw a>

Coniniission June 24, 1954. The over-

all length of the Coldcn State Free-

w a\- in District \'1I extending from
the Santa Ana Freeway northerly to

the Kern count)' line is 72.7 miles.

Chapter 20, advance right-of-\\a\'

monc\-, in the amount of |i60,000

has been utilized in aci]uiring six par-

cels of land for future construction

on this freeway.

The budget for the 1955-56 Fiscal

Year contains items for right-of-wa\'

acquisition and construction totaling

$20,650,000.

VENTURA FREEWAY

The \'entura l"ree\\ a\' extends from
the Floll\\\()oil l''ree\\a\' near \'ine-

land Avenue in the San Fernando
X'alley to the Santa Barbara counts'

line, a distance of 65.1 miles. Of this

mileage, 32.7 miles have been com-
pleted at a construction cost of |8,-

000,000 to four-lane divided highway

or expressway standards. This com-
pleted construction is all westerly of

the west city limits of Los Angeles at

Calabasas. Within the City of Los

Angeles, the State Highway Commis-
sion has adopted freeway resolutions

covering 16 miles of the Ventura

Freeway from the westerly city limits

of Los Angeles near Calabasas to the

existing terminus of the Hollywood
Freeway.

In acquiring rights of way for fu-

ture construction between Scpulveda

Boulevard and Calabasas in the City

of Los Angeles, $2,740,000 has been
expended from Chapter 20, ailvancc

right-of-way money.
The 1955-56 Fiscal Year budget

contains items for construction and
right-of-way acquisition in the total

amount of $7,300,000.

The California Highwa>' Commis-
sion announced on December 15,

1954, that it is considering the adop-

tion of a freeway routing to carry

the Coast Highway (U. S. Highway
101) through the City of Ventura.

State Highway Engineer G. T. Mc-

Looking westerly along San Bernardino Freeway from above City of Pomona, showing Carey Ave., State Sign Route 71, at bottom of picture.

Wooded area encircled by freeway is Ganesha Park.
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yf L 7 °1° ""'"'e'-'y, show/ng port/on of Son Bornord/on freeway with combinafion grade separation structure sponning over Gorey Ave., State Sign Route
71, McKinlty Ave^ and Orange Grove Ave. lOWER-looking easterly from obove Los Angeles along Son Bernordino freewoy with construction activities shown in
foreground of Ofaerg Bros. Consfrucfion Compony for widening bridge over tos Angeles River ond Charles MacClosky lor traffic interchange structure to take west-

bound motorists from San Bernardino Freeway southbound on Sonfo Ano Freewoy.
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Coy has reconiincndcd a route which
would extend H\c and onc-lialt miles

from west of Telephone Road to one
mile west of \'entura.

SAN DIEGO FREEWAY

On the part of the San Diego Free-

way, formerly called the Sepulveda
Freeway, between tlie San Fernando
Reservoir and the Long Beach Free-

way, a distance of 33 miles, $9,000,000

has been spent to date for right-of-

way acquisition at critical locations

in order to acquire rights of way in

advance of extensive improvements to

private property where delay would
have made future right-of-wav acqui-

sition costly. Of this sum about |3,-

400,000 was chapter 20 advance right

of way money.

The first unit of construction on
this freeway was for structures be-

tween Waterford Street and Casiano
Road, and bids were opened on Au-
gust 26, 1954. This construction in-

cludes the grade separation bridge to

carry Sunset Boulevard over Sepul-

veda Freeway and three other bridges.

It is being financed from a 1954-55

budget item of 1900,000. Award of

contract to George W. Peterson and
Jack W. Baker of La Canada was
made on September 13, 1954, on basis

of their low bid amounting to $722,-

657.60. Ground-breaking ceremonies
at which Governor Goodwin Knight
officiated were held September 20,

1954.

The California Highway Com-
mission at its November meeting in

Sacramento designated the San Diego
Freeway as extending from the Golden
State Freeway near San Fernando to

San Diego. Thus the San Diego Free-
way in District VII includes all of
the formerly called Sepulveda Free-
way and the portion of the previously
called Santa Ana Freeway from El
Toro in Orange County to the San
Diego county line, a distance of 96
miles. In Orange County, through
and adjacent to the City of San
Clemente $984,000 of Chapter 20

money has been expended in the

acquisition of 358 parcels of right of

way for future construction. Items

for construction and rights of way in

the 1955-56 Fiscal Year budget total

$4,405,000 for the San Diego Freewav.

In October, 1954, the California

Highway Commission made aiiditions

to the 1954-55 Fiscal Year budget
totaling $3,200,000 for construction

on the San Diego Freeway. From
these funds it is expected, early in

1955, to advertise and award con-
tracts for constructing 1.2 miles of
eight-lane freeway in the vicinity of
Sunset Boulevard, and to build mis-

cellaneous structures.

COLORADO FREEWAY

One and six-tenths mile of the

Colorado Freeway in the City of

Pasadena from Holly Street to Ave-
nue 64 has been completed and
opened to public traffic. This includes

the new six-lane freeway bridge over
the Arroyo Seco near the Rose Bowl
and just northerly of the Colorado
Street Bridge. A contract was awarded
on June 14, 1954, to Peter Kiewit
Sons Co. for extending this freeway
from Avenue 64 westerly for three-

fourths mile to Wiota Street as a full

freeway and for one-fourth of a mile
as a divided highway to Eagle Vista
Drive where it joins a previously

completed divided highway on Colo-
rado Boulevard through the Eagle
Rock section of Los Angeles. The
contract allotment for this construc-

tion work that is now in progress is

$988,000 and the estimated date of

completion is August, 1955. To date

there has been spent or obligated on
this freeway for rights of way and
construction a total of $13,264,700.

The average daily traffic on the Colo-
rado Freeway at Linda V^ista Avenue
connection is 30,000.

The construction work, completed
and in progress, on the Colorado
Freeway is to correct serious traffic

congestion conditions on State High-
way Route 161 between Pasadena and
Eagle Rock, and it extends over all

of the freeway route that has been
adopted by the California Highway
Commission.

FOOTHILL FREEWAY

Construction by Contractors Peter-

son & Baker and Dragline Rentals Co.
on the Foothill Freeway, State Sign
Route 118, from Hampton Road in

the Flintridge area to A-Iontana Street

in Pasadena, is now in progress and
about two-thirds completed. The total

of the contract allotment is $1,922,700.
I he total length of this contract is

1.8 miles and to date a total of $2,-

600,000 has been spent and obligated

for right-of-way acquisition and con-
struction.

This construction will relieve a

very severe traffic congestion situation

that has existed for many years where
present State Highway Route 9 crosses

the Arroyo Seco on the narrow curv-

ing roadway located on Devil's Gate
Dam.

ALLESANDRO FREEWAY

An application has recently been
filed with the State Public Utilities

Commission relative to the crossing

of this freeway with the Southern
Pacific Railroad. This is a badly
needed freeway project since the

existing State Highway Sign Route
2 at this location makes a grade
crossing with Southern Pacific Rail-

road mainline tracks. Vehicular traffic

delays at this railroad grade crossing

are numerous and lengthy because of

the large number of passenger train

and freight train movements.

Just northerly of the Southern

Pacific Railroad grade crossing is the

intersection with San Fernando Road,

U. S. Highways 6 and 99. This pro-

posed unit of freeway construction

will also eliminate the existing acute

traffic congestion at this important

highway intersection.

Right-of-way acquisition on the

Allesandro Freeway for the 1.2 miles

lying easterly of Fletcher Drive be-

tween the Los Angeles River and

Avenue 36 near Eagle Rock Boule-

vard has been substantially completed.

The total expenditure to date for

right-of-way acquisition is $2,890,000.

ARTESIA FREEWAY

The California Highway Commis-
sion has adopted as a freeway two
sections of State Sign Route 14 total-

ing 21.7 miles. These sections cover

8.8 miles from Normandie Avenue to

Santa Fe Avenue in Los Angeles

County and 12.9 miles from Palo

Verde Avenue to Santa Ana Canyon
P'reeway in Orange County. Between

these two sections a six-mile length

of this route has recently been com-
pleted as a divided highway.
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looking northerly along completed Horbor Freeway^ showing normal traffic use. The two bridges in foreground are for Fourth Street traffic. When cooperatively

financed $} ,400,000 construction contract now in progress has been completed for extending Fourth St. from Flower St. to Hill St., Fourth St. and Third St. will be put

into operation as a pair of one-way streets similar to the one-way operation of Fifth and Sixth Sts., and Eighth and Ninth Sts.

State Sign Route 14 is a ver\ ini-

porrant traffic arterial giving direct

communication between tiic coastal

cities of the Santa .Monica Bay area

w itii inland parts of Orange Count)',

Ri\crside Count)' and easterly. Some
six miles of this route at the \\esterl\'

end have been completed to four-lane

divided high\va\' standards. On Au-
gust 17, 19.'>4, a double bridge at the

eastcrl\' end to provide for four

traffic lanes was completed over tiie

Santa .\na River at a cost of $465,000.

Three construction contracts are

now^ in progress on this route for

carrying out ccjnstruction on an ex-

pressway basis. Total cost to date

including right-of-wav acquisition is

$5,245,500.

SANTA ANA CANYON FREEWAY

State Highway Sign Routes 18 and

55, from Newport Beach to Riverside

county line, a distance of 21.7 miles,

for those sections being developed on
a divided highway or expresswa\"

l)asis and covered b\- frecwa\' reso-

lutions b\ the California Highway
Commission, are being called the

Santa Ana Can\'f)n Freeway because
approaching i^i\erside (>)untv this

freeua\ for man\ miles is located in

the Santa .\na Canyon. Of this dis-

tance a length of 1 1 miles in the Santa

Ana Canyon has been completed as a

four-lane expressway and two miles

through the City of Costa Mesa on

an expressw'a\" and divided highway
basis. This divided highway construc-

tion has been extended easterly into

Riverside County in District VIII.

The total expenditure for right of

w a\' and construction to date on this

freewa\' route is about 15,000,000.

OTHER DISTRICT VII FREEWAYS

In addition to the frcewa\s listed

in the accompan\'ing sumniars' and

discussed herein there are 105 miles

of freeway routings that have rcccntl\

been adopted by tiie (California High-
wzy Commission that shoviKl i)c men-
tioned.

Considerable (irogrcss has been

made in preparation of plans for the

Ojai Freeway in \^entura Count\',

U. S. Route 399, from Coast High-

way (US 101) to Foster Park. Con-

siderable rigiit of way has been

obtained in anticipation of a con-

struction project to be advertised

during 1955 for a four-mile length

of four-lane freeway for which the

budget allocation is 12,000,000.

On .\la\ 21, 1954, the California

Higiiw ay Commission adopted a rout-

ing for the portion of the Olympic
Freew'a\', State Sign Route 26, 9.6

miles in length, from junction witii

the Santa Ana Freeway to La Cicnega

Boulevard within Los Angeles Cit\'.

Since that time designing and plan

preparations have been going forward
and many areas have been certified

for right-of-way aci]uisition for t!ie

part of this freewa\' througii the in-

dustrial area easterly of the Harbor
Freeway. In the budget for the 1955-

56 Fiscal Year §6,250,000 was allocated

b\ the California Higiiway Commis-
sion for the start of right-of-way

acquisition on the Olympic Freeway.

Commission Action

On November 22, 1954, the Cali-

fornia Highway Commission issued a

statement addressed to some 2,000

interested citizens in the San Fernando

\'alley area of the City of Los An-
geles that were on the mailing list,

relafi\'e to the action taken by the

conuiiission on November 18, 1954,

adopting 10.9 miles of the Riverside-

Ventura I-'reeway, extending from

junction with the Ciolden State Free-

way, State Ilighwa\' Route 4, west-
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loolcing northerly o/ong completed Harbor Freeway

from above Los Ange/es showing downtowr} business

buildings and Civic Center buildings in center and

toward background. The grade separation bridge,

foreground left, carries Pico Blvd. under the Harbor

Freeway. The four-level traffic interchange structure

and Hollywood Freeway are shown background left.

erl>- to Sepulveda Boulevard. The
statements were sent out to those

citizens and propert\" o\\ners who
had previously written in to the State

Highway Commission for information

or who had identified themselves at

the public hearing held on July 14,

1954. This statement went to con-

siderable length to explain the various

proposed routings that had been

studied and the reasons behind the

commission's decision in adopting the

line chosen as tiie route for the free-

way.

The California High\\a>' Commis-

sion on December 15th adopted a

routing for the proposed San Gabriel

River Freeway, which will run ap-

proximately 2 3 miles from the vicinity

of Long Beach is a junction with the

San Bernardino Freewav.

Looking northeasterly from above Los Angeles showing completed portion o/ the Harbor Freeway extending

from foreground righ( fo cenfer left. Downtown business district and Civic Center shown center ond right.

The grade separation bridge, foreground right, carries Olympic Blvd. under the Harbor Freeway. Next above

Olympic Blvd. is Ninth Sf. that carries one-way tro/Rc eostbound, ond obove it is Eighth St. which carries one-

woy traffic westbound.
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The route adopted is that reconi-

niended to the commission b\' State

High\va\- Engineer .McCow It follows

in general the easterly portion of the

San Gabriel River floodplain.

Freeways in the Los Angeles Metropolitan
Area Not on the State Highway System

There are three such freeway
projects that should he mentioned:

The Terminal Island Freeway from
Seaside Boulevard to Willow Street

is 3.1 miles in length and cost approxi-

matelx- $12,000,000. This freeway was
designed b\' the State Division of

Highways, constructed under State

and Navy contracts, and financed by
Navy and U. S. federal aid funds.

The State Division of Highways was
reimbursed in full for all expendi-

tures made for engineering right-of-

way acquisition and construction.

The Long Beach Freeway from
Pacific Coast Highway to the Long
Beach Harbor area, a length of 1.6

miles being beyond the southerly
terminus of State Highway Route 167,

has been and is being designed, con-
structed, and financed by the City of
Long Beach. The estimated cost of

this freeway is $12,000,000.

A 2.0-mile unit of the La Cienega
Free\\a\- in the Inglewood area has

been designed, constructed and fi-

nanced by the Los Angeles County
Road Department at a cost of approxi-

mately $2,000,000.

Freeway System for Los Angeles
Metropolitan Area

The so-called L(js Angeles metro-
politan area has rather vague bound-
aries. Sometimes it is taken to embrace
the entire county, including portions

of adjoining V^entura County and
Orange C()unt\-. Usually the Los An-
geles metropolitan area is considered
to be the 1,233 square miles of the
Los Angeles County coastal plain.

Roughly speaking, the County of Los
Angeles is divided approximately one-
third coastal plains, one-third moun-
tains, and one-third in land valle\s.

Thus, the freeway system for the
Los Angeles metropolitan area is gen-
erally considered to be that system
for the coastal plain areas that was
established by the Regional Planning
Commission f)f the Count\' of Los
Angeles and incorporated in the

"Interregional Regional Metropolitan

Freeways in the Los Angeles .\letro-

politan Area" that was presented to

the California Legislature March 30,

1946, by the Los Angeles Park\\a\-

Engineering Committee. This report

showed 613 miles of freeway as being

on this system. At that time it was
considered that 165 miles of these

so-called "parkways" were a responsi-

bility of the State Division of High-
ways for a 10-year period of con-

struction.

It should be pointed out that the

Division of Highways in its present

freeway construction program is not

completing the entire freeway system

that was visualized in 1946 for the

Los Angeles metropolitan area. The
State is now accepting ultimate re-

sponsibility for some two-thirds of

the mileage of this over-all system,

and of course for many miles of full

freeways and expressw a\s in Orange
and \"entura Counties outside the

limits of the so-called metropolitan

sN'stem.

Under the present accelerated con-

struction program it can reasonably be
expected that within the next 10-year

period the State will be able to

complete the state highway freeway
routes in District VII, either to ex-

pressway or full freeway standards.

However, the Los Angeles metro-
politan area needs man\' other free-

ways that are not a state responsibility.

The Toivn Hall of Los Angeles
released December, 1954, a report

entitled, "The Traffic and Transit

Problem of the Los Angeles Metro-
politan Area." This sets up the prob-

lem very clearly, explaining the tre-

mendous growth of population in the

Los Angeles metropolitan area and
the corresponding increase in motor
vehicle registration. The 1954 mid-
year motor vehicle registration state-

wide was 5,716,341. Of this amount
there were registered in Los Angeles
County 2,363,216.

Traffic Problem

In explanation of the traffic prob-

lem in the Los Angeles area there is

quoted from Toil?/ Hall the follow-

ing:

"Travel to and from work is the principal

cause of traffic congestion at peak liours.

Those persons who use tlieir cars during the

day in the conduct of their business or
work also contribute to the congestion at

peak hours.

"Many daily trips are made for shopping
purposes. The increased use of the automo-
bile for this purpose has led to the mush-
room growth of supermarkets and suburban
department stores, where parking facilities

often take up more space than the store

buildings themselves.

"Although neighborhood communities are

more nearly self-contained and offer more
diverse attractions than in earlier years,

many cultural and recreational activities

draw people long distances from their

homes. In the Los Angeles area, also, most
persons tend to have friends in various parts

of the community rather than concentrate
in their own neighborhood.

"In short, whether for earning or spending
money, or merely enjoying the opportuni-
ties of life in this large urban community,
to live is to travel. To be confined, or to

travel only with difficulty and e.xpense, is

to have one's life correspondingly curtailed."

Population Impact

In commenting upon Los Angeles'

problems, Charles Detoy, President

of the Los Angeles Chamber of Com-
merce for 1954, recently said:

"If the entire population of Pittsburgh

and Baltimore— 1,755,000—were transported

wesr\\'ard and settled within the Los An-
geles metropolitan area you would have a

fair estimate of our population increase

between January L 1945, and January I, 1955.

"The impact of this migration, averaging

nearly 500 new residents a day for 10 years,

makes even seasoned statisticians sit up and
take notice.

"While the city's population climbed from
1,725,000 in 1945 to its present estimated

2,150,000—a 24.6 percent increase—Los An-
geles County became the most populous

county in the Country, second in the world.

The count)' jumped from 3,345,000 residents

10 years ago to 4,950,000 today, and hasn't

stopped yet.

"With a 50 percent rate of increase for

the metropolitan area chalked up durint;

the past decade, a population larger than

that of Albany, capital of New York, has

been added to this area each year. Cer
tainly the problems inherent in this number
of increased residents stagger tlie imagination

and resources of any community."

The problem has been well stated

but satisfactory and complete solu-

tions to this problem of adequate

transportation for the Los Angeles

metropolitan area have yet to be

established.

A constructive step was taken when
Mayor Norris Poulson of the City of

Los Angeles and John Anson Ford,

Chairman of the Los Angeles County
Board of Supervisors, on February 18,

1954, appointed a 45-member com-
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UPPER—iooking northerly along right of way ihaf has been cleared of buildings for future construction on the Harbor Freeway. The traffic arterial on left ig

Figueroa St., next is Broadway and beyond is Main St. The east and west cross street, portion of which is shown foreground right, is Florence Ave. LOWER—
Looking northerly along section of Harbor Freeway under construction between 23d St. shown just above center and 42d St. at right beyond limits of picture. The

Los Angeles Memorial Coliseum Is shown foreground left and Los Angeles downtown business district and Civic Center buildings, background right.
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mittee. This committee was called

"Citizens Traffic and Transportation

Committee," and it was composed of

representatives with widely divergent

interests and from all communities in

the Los Angeles metropolitan area.

Robert Mitchell, the first chairman,

also president of several other promi-

nent civic organizations, heads a rock

product firm with headquarters in

X'crnon, and Robert L. Gordon, rlie

first vice chairman, is \"ice President

of the Bank of America. Upon Mr.
Mitchell's recent resignation Air. Cor-
don was appointed chairman.

PQnel of Consultants

F.arly in its deliberations tliis com-
mittee found the need of advice, con-

sultation and guidance from persons

who by their professional knowledge
and experience were (]ualihcd as ex-

perts in the field of rraflnc and trans-

portation. On May 5, 1954, a panel

of professional and expert consultants

to the Citizens Traffic and Transit

Committee was created. This panel

consisted of 12 business and profes-

sional men whose field of endeavor

put them in close contact \\ ith trans-

portation needs of the Los Angeles

metropolitan area. Since that time

four additional members have been

added to the panel of consultants.

The panel chose Mr. Joseph Hav-
enner. Manager of the Public Safety

Department, Automobile Club of

Southern California, as chairman.

As Mayor Poulson said recently:

"The panel works hand in glove with
the citizens committee to help it speed

its study, and to suggest definite long-

range projects and policies for con-

sideration. The panel also will pre-

pare a written report that will cover

the metropolitan area problems being

studied.

"\\'hat we are trying to do is to

coordinate the best talent we can find

to anal\ze the basic traffic and trans-

portation situation so as to develop

the most logical solution. We possess

the men with the knowledge and
ability to do this. As I see things, it

is the responsibility of the city and
county governments to provide a

leadership coordinating the efforts of

these citizens to crack our complex
traffic and transportation problems."

Meanwhile, the State Division of

Highways freeway construction pro-

gram in District VII is now proxid-

ing and, in the near future, will be

providing in far greater measure, for

the safe and expeditious movement of

huge volumes of vehicles in the Los
Angeles metropolitan area.

STATUS OF DISTRICT VII FREEWAY PROJECTS-JANUARY 1, 1955

Total

miles

Completed projects Under contract

Miles Constr. costs Miles Constr. est.

Right-of-way
costs

Total costs

to date

Pasadena Freeway:
4-level structure to Glenarm St. Pasadena

H«llywood Freeway:
Spring St. via Cahuenga Pass to junction Golden State
Freeway near Wentworth St

Santa Ana Freeway:
Spring St. (Los Angeles i to junction of San Diego Free-
way near EI Toro

,

San Bernardino Freeway:
Santa Ana Freeway near Los Angeles River to San Ber-

nardino county line in Claremont
Harbor Freeway:

4-level structure to San Pedro .

Long Beach Freeway:
Pacific Coast Highway in Long Beach to Huntington

Drive in South Pasadena
Golden State Freeway:

Junction of Olympic and Santa Ana Freeway near Soto
St. to Kern county line .

Ventura Freeway:
Vineland Ave. to S. county line Ventura and N. county

line Ventura to Santa Barbara county line

San Diego Freeway:
Golden State Freeway near San Fernando Reservoir to
San Diego county line .

Colorado Freeway:
Eagle Vista Dr. in Eagle Rock to Holly St. in Pasadena

Foothill Freeway:
Hampton Rd. to Montana St. in Flintridge

AUesandro Freeway:
Los Angeles River to Ave. 36. near Eagle Rock Blvd

Artesia Freeway:
Normandie Ave. to Santa Fe Ave. and Palo Verde Ave.

to Santa Ana Canyon Freeway
Santa Ana Canyon Freeway:

Newport Beach to Riverside county line

Other freeways covered by resolution of adoption by High-
way Commission _

Totals _

8.2

16.8

42.8

30.8

22.4

21.5

72.7

65.1

96.0

2.5

1.8

1.2

21.7

27.4

104.6

8.2

10.0

29.6

15.6

3.0

7.3

45.2

32.7

$9,275,000

28,543,500

31,407,400

18,256,630

10,955,500

8.584,600

11,917,800

8,150,100

1.5 5,021,100

0.4

12.9

465,200

2,995,900

636.6 166.4 $135,572,730

7.1

11.3

5.7

3.3

3.0

8.8

0.4

1.0

1.8

$105,000

8,874,300

14,044,470

7,696,700

$1,009,100 $10,284,100

24,600,000 53,248,500

15,266,000

14,540,000

43,600,000

4,963,800
I

14,215,000

3,738,100

4,636,400

794,900

1,102,600

2,003,400

7.6 3,415,800

50.0 $51,375,470

3,433,500

8,116,000

55,547,700

46,841,100

62,252,200

27,763,400

19.089,400

20,902,500

8,849,000 9,643.900

7,141,000 i 13.264,700

624,000

2,890,000

1,406,800

1,214,000

3,162,700

$150,067,100

2.627,400

2,890,000

5.245,500

4,209,900

3,162,700

$336,973,000
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Southern Crossing
Engineering Studies for

Causeway-Tube Proceeding

By NORMAN C. RAAB, Projects Engineer

Lngineering studies for an additional

crossing of the bay between San

Francisco and the East Ba\- coinnui-

nities are being made by the Division

of San Francisco Bay Toll Crossings

in accordance with the statutes en-

acted by the 1953 Session of the State

Legislature.

Chapter 1056 of the Statutes of

1953, now codified as Article 2, Chap-

ter 2, Division 17, of the Streets and

Highways Code, directed the Califor-

nia Toll Bridge Authority to issue

bonds to provide for the payment of

engineering studies, plans, and specifi-

cations for an additional highway

crossing of San Francisco Bay to re-

lieve congestion of traffic on the San

Francisco-Oakland Bay Bridge. It also

specified that the new crossing, to be

known as the "Southern Crossing,"

should have its westerly terminus in

the vicinity of Third and Army
Streets in San Francisco and its east-

erly terminus on Bay Farm Island,

Alameda County. The Statutes further

delineated in detail the approach con-

nections to be built.

Arm/ Approval Granted

The State Department of Public

Works applied to the Corps of Engi-

neers, U. S. Army, for permission to

construct the Southern Crossing in the

designated location. On April 8, 1954,

approval was granted to construct a

causeway-tube crossing between the

selected termini and on a transbay

alignment bowed southward as shown
on the accompanying map.

From the sale of an additional series

of bonds, supported b\" revenues from

the San Francisco-Oakland Bay Bridge,

11,500,000 was made available to the

Department of Public Works for the

engineering investigation. On April 1,

1954, the Director of Pubhc Works
issued a directive to the division to

proceed with the work. A separate

section was organized at once within

the division and its full efforts have

and Public Works

been devoted cxclusivcl}' to tiie South-

ern Crossing studies.

Attorney General Approves

The Southern Crossing statutes

were studied and a preliminar\' layout

of the entire project \\"as prepared.

This layout, together with a detailed

description of the proposed ap-

proaches, was submitted to the State

Attorney General for a ruling as to

whether the provisions of the law

were correctly interpreted. On Au-
gust 20, 1954, assistant attorney gen-

eral E. G. Funke, in a letter to the

Division of Bay Toll Crossings, stated

that the project as delineated on the

accompanying plan, in his view, was
in accord with the statutes.

The transbay crossing will be a six-lane

causeway-tube 7.7 miles in length. Start-

ing at the San Francisco shore near Army
Street, vehicular traffic will travel east-

ward via a trestle viaduct approximately

5,300 feet long to a sand island. At this

island traffic will enter one of three 5,800-

foot-long subaqueous tubes, and will

emerge at another sand island. Vehicles

will continue across a low concrete trestle

viaduct 22,000 feet long and thence via

a 6,000-foot earthen mole to the south-

west shore of Bay Farm Island.

Two 12-foot Traffic Lanes

Each of the three subaqueous tubes

will carry two 12-foot traffic lanes.

The tubes will pass beneath the navi-

gation channel providing a minimum
of 50 feet clear depth of water for a

distance of 1,500 feet. At the tube por-

tals two large artificial sand islands

will be built. On each of the sand is-

lands will be located:

( 1 ) A portal building to house nec-

essary ventilation equipment;

(2) A road\\ay transition section,

and

(3) A light transition section to

provide a gradual change of illumina-

tion intensity from the viaduct to the

tubes.

Before the tubes can be placed, a

deep trench in the bay bottom must

be dredged to remove the soft unde-

sirable foundation materials. In places

excavation will reach a depth of 120

feet below sea level. In this trench \\ ill

then be constructed the large sand

islands and sand bed upon which the

tubes will rest.

Precast Section Method

The precast section method of tube

construction will be used. Each tube

will consist of cylindrical precast rein-

forced concrete sections constructed

in drydocks. After the open ends have

been bulkheaded, these sections will be

floated to the site. They will be sunk

onto a sand blanket in the previously

excavated trench and then covered

with sand backfill. The individual tube

segments will be connected by special

joint details to insure structural con-

tinuity and watertightness. The
method of construction is essentially

the same as was used for the existing

Posey Tube.

The viaduct structures, totaling

about five miles in length, will accom-

modate three lanes of traffic on each

of two parallel 38-foot roadways sep-

arated by a raised 6-foot median.

They will be low level, reinforced

concrete trestles consisting of a series

of identical deck spans supported on

concrete pile bents. Studies are being

made of both precast and cast-in-place

deck sections with span lengths rang-

ing from 40 feet to 60 feet, and. for

both prestressed and nonprestressed

designs.

Sand Fill Mole

The mole extending westward from

Bay Farm Island will be constructed

of sand fill placed by hydraulic means.

Side slopes exposed to wave action

will be protected by heavy riprap.

Each of two parallel three-lane road-

ways on the mole will be 36 feet wide,

separated by a 10-foot median, and

with 8-foot shoulders along the outer

lanes.
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Projects Engineer Norman C. Raab briefs press in Son Francisco on Southern Crossing.

The toll plaza w ill be located on the

offshore end of the mole fill. The ad-

ministration and maintenance build-

ings will be located in the center of

the plaza with eight toll lanes for uni-

directional traffic on each side. All

collections will be made on the dri\er"s

side of the vehicle. Truck tolls will be

charged on the basis of number of

axles rather than by \\eight.

Approach Facilities

I he general approach facilities are

shown on the accompan\ ing map.

Freeway standards will be used for

design with maximum grades limited

to 3'/i percent, except for the ramps

where steeper grades are necessar\'.

Each of the approach freeways will

be cither four- or six-lane.

The San Francisco approaches w ill

consist of alxiut five miles of frccw a\'

Cmostiy f)n elevated viaduct) connect-

ing the Southern Crossing with the

Bayshore Free\\a\-, the proposed F.m-

barcadero F"recway, and with the busi-

ness and industrial areas of San Fran-

cesco.

The East Ba>' freeway approaches
will total abf)ut 10 miles in length.

The freeway crossing Bay Farm is-

land will branch at the northern end

of the island, with one leg skirting

around the south shore of San Leandro

Ba> and the east side of the Oakland

Airport to a connection with the East-

shore Freewa\- at Hegenberger Road.

The other leg ^\•ill cross over the ex-

isting bridge betw een Bay Farm Island

and Alameda, and thence will go
northwesterly along the south shore

of Alameda. This approach continues

across Alameda to connections with

the existing Posey Tube and with the

proposed Webster Street Tube under
the Oakland Estuary, and connects

with Oakland cit\- streets on the north

side of the estuary.

Estimate of Materials

Present estimates indicate about 65,000

tons of reinforcing steel, one million cubic

yards of concrete, I'i million barrels of

cement, 10,000 tons of structural steel,

and 14 million cubic yards of sand fill

will be needed to construct the project.

The division will continue with the

engineering investigations and will de-

termine cost estimates for all sections

of the project. A detailed and compre-

hensive report covering these engi-

neering investigations and including

cost, traffic, and financing phases will

be made to the Director of Public

Works bv the end of 1955.

TRUCK LOADS
Continued from page 13 . . .

increa.ses in loadings of vehicles or

axles would not dangeroush" overtax

these 975 bridges.

Bridges in Two Categories

The remaining 3,900, or 80 percent,

of bridges may be divided into two
categories. The first category consists

of the older county-built bridges

which are not considered capable of

carrying many repetitions of the pres- i

ent legal loads and are posted accord-

ingly. On state highways, these posted

bridges are being replaced as rapidly

as funds will permit; however, there

are many such bridges on county

roads throughout the State that would
be affected by any increase in axle

loads.

The greater number of the 3,900

bridges are in the second category,

which consists of the state-built

bridges that were designed for the

standards in effect prior to adoption

of the heavier H 20-S16 loading. It is

calculated that the present legal load-

ing on vehicles now using these older

state-built bridges overstresses some of

the structures as much as 15 percent,

and occasional overloads produce

overstresses in excess of 15 percent.

Mention of these overstresses is not

intended to create alarm. Experience

to date indicates that the service life

of these older state-built bridges is

not materially reduced, and immediate

hazard is not presented by present-

day legal vehicles with occasional

overloads. It is intended to point up
the fact that present loadings on the

bulk of the bridges on state highways

are now encroaching into the danger

zone, and that further encroachment

is unsafe.

AMiat would occur if present load-

ings were increased? A moderate in-

crease would probably have little ef-

fect on the 20 percent of bridges

constructed to the H 20-S16 standard.

The same increase would substantiall\'

increase the annual cost of bridge re-

placement, due to increased damage
to the 80 percent of bridges con-

structed for lighter loadings. The cost

of replacing structurally deficient

bridges on state highways in the

1953-54 Fiscal Year amounted to $4,-

230,000.
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snow roiesp,
Driving Them by Air Hammer
Saves Time and Money

By M. E. FISCHER, District Maintenance Engineer

IN THE November-December, 1952,

issue of Califor?iia Higb-Lvnys and Pub-

lic Works there appeared an article

written by W. L. Savage, then Assist-

ant District .Maintenance Engineer of

District IX, entitled "Life Line,"

\\hich dealt with the task of driving

steel snow spoles along L^. S. 395 in

Mono County.

This article reports on a recent ex-

periment conducted in District IX
\\ hereby the former method of driv-

ing poles by hand will be discontinued.

It is estimated that L50 miles of

state highvv ay in District IX are lined

^\ith 10-foot steel snow poles and a

grand total of some 9,000 poles were
driven by hand, and had to be com-
pleted all within a period of about

three weeks. Such antiquated hand
methods of driving and a review of

accidents which had occurred, instilled

in the writer's mind the idea of using a

suitable air hammer to do the job.

Method of Operation

Marvin Tetrick, Safety Supervisor,

was placed in charge of the project

and through his perseverance and ef-

forts, together with the cooperation of

the maintenance forces and Shop 9,

this project has now been sufficiently

tested to draw definite conclusions.

In 1953, a pilot model driving plat-

form was constructed of wood. This
platform rests on the sidewalls of the

dump body of a two-ton truck and is

clamped in place to prevent any acci-

dent from occurring from slippage or

overturning. The platform is pro-

vided with railings all around, a fea-

ture which interfered with hand driv-

ing.

To complete the pilot setup, a pipe

boom was attached to one corner of

the platform along one of the corner
posts. This boom was set in pipe

sleeves giving freedom for rotation

and easy removal. Necessary blocks
were attached to the end of the boom

PHOTO 1

and the air hammer was suspended by
a three part line.

Equipment Used

The following equipment was used:

1. One 2-ton maintenance truck.

2. One 210-cubic-foot air compressor.

3. One Ingersoll Rand JB' air hammer,
later replaced by one Thor-Cochise

Model 25 pavement breaker.

4. The platforms with block and tackle.

5. A specially constructed driving head.

Driving tests were conducted in

some of the hardest shoulder material

known to exist along the highwa>'

\\here as long as 15 minutes' driving

time by hand have been required.

Time observations made showed that,

assuming a steady rate of progress for

seven hours, approximately 250 poles

should be driven in one day by a

three-man crew. Such production can-

not possibl>- be maintained at 6,000- to

8,000-foot altitudes and from actual

experience, 150 poles driven per day
was considered tops for a normal driv-

ing crew of three men, including the

truck driver.

When the air hammer was used, under
the same conditions, our observations

showed that at least 400 poles should be
driven by the same crew.

Pilot Model Revised

Based upon the data obtained in the

tests, a Thor Model 25 S pavement
breaker \\-ith sheet pile driving head

attached and \\cighing approximately

155 pounds, was purchased by the

Equipment Department. The pilot

model was revised in that steel swing-
ing leads were constructed using 3-

inch by 4-pound channels, and guides

were placed on the hammer to fit the

inside of the channels. An old crane

with hand winch and cable was found
at one of the maintenance stations.

The complete driving setup is shown
in Photo No. 1. A hinged clamp-
ing device with lugs to fit the shape

of the pole holds the steel pole in

place and the sheeting head on the

hammer holds the pole in position at

the top. Photo No. 2 shows the clamp
about to be closed and locked by a

latch. Photo No. 3 shows a pole under
actual driving conditions. The man on
the platform controls the winch with
his left hand and operates the air valve

with his right hand. The pole is driven

approximately 1 8 inches and plumbing
is automatic through the swivel con-
nection at the top of the leads.

The hammer did not arrive in time

to use during 1953, but when it did,

tests were made on two miles of road

not yet driven by hand.

Production Increase

During 1954 all poles on US 395 from

the Inyo-Mono county line to the Nevada
state line were driven by air hammer.
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PHOTO 2 PHOTO 3

Each foreman, with one man, spot-

ted the poles ahead of the driving op-

eration, using an express. This was
necessary because of the foreman's

famiharit\' with snow conditions.

(Tiic pole spacing is varied according

to conditions peculiar to a section.)

The driving crew, consisting of three

men, two-ton truck and compressor,

worked the entire length.

After making a few minor improve-

ments from the experience gained

from the tests of the previous year,

such as shortening the leads and cut-

ting the height of the platform 24

inches and adding a step for the

ground man to ride on between poles,

instead of driving 150 poles per day

by hand, over 600 poles per day were
averaged increasing the production

rate more than four times, using ap-

proximately 50 man-days' time instead

of about 200 nian-days.

In addition to an actual, tangible,

monetary savings, there are other in-

tangible savings.

1. Poles need not be pointed.

2. The driven end v/ill not be damaged
one bit. No burring on brand-new

poles was noted.

Breakage during driving is elimi-

nated.

The accident hazard of hitting an-

other man or himself with the sledge

hammer has been eliminated.

The physical effort has been oil but

eliminated.

The morale of the men has been

increased, because their job has

been made easier.

7. A valuable savings in manpower has

been realized.

RIVER WITHOUT A MOUTH
1 he iMojave River, wiiicii runs

along U. S. Highway 66, is a river

without a mouth, says the National

.Automobile Club.

1 his strange river has its source in

tiic springs and snow crevices of the

San Bernardino .Mountains and has no

mouth since its waters are swallowed

up in the sands of the desert.

COUNTIES SHARE
FOREST RECEIPTS

.\ check amounting to S2,5.U,323.59

\\ as recently turned over to the State

of California as its share in the cash

rc\enues from the national forests in

California, according to Clare Hendee,

Regional Forester, California Region,

Forest Service.

This payment represents 25 percent

of the receipts from timber sales,

grazing fees, land use, and other uses

of the national forests for the fiscal

year ended June 30, 1954. .As provided

l)\ law , the states apportion the money
tiius received to the counties hav-

ing national forest land within their

boundaries. The law further provides

that tiie mone\' will be used for the

benefit of public schools and roads.

When a national forest lies within

more than one state or county, the

portion of the receipts distributed to

each, is proportional to the national

forest area therein. Thus, many coun-

ties share in the receipts of two or

more of the 21 forests in California.
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R, prap Job Highway Engineers Fight

Ocean in Veniura County

By GEORGE E. DICKEY, Resident Engineer

IHE Coast Highway (US 101),

which borders the beaches between

the City of \'entura and the Santa

Barbara county line, is now being de-

veloped into a modern, four-lane di-

vided highway. This is in striking

contrast to the early road through this

area which required narrow two-lane

timber causeways to span the numer-

ous small embayments that even en-

croached upon the Southern Pacific

Railroad right of way on the land side

of the highway.

When the improvement to the exist-

ing three-lane roadway was carried

out some years ago, steel sheet pihng

and concrete sea walls were con-

structed to replace the wooden cause-

wa\'s and the ocean was pushed out to

the now existing beach line. Now
once again because of the great in-

crease in traffic volume and the need

for modernization of this route, the

State Division of Highways has found

it necessary to take issue with the Pa-

cific Ocean and force the shore line

still farther out to sea.

Project Cost $2,434,900

This portion of the Coast Highway
in Ventura and Santa Barbara Coun-

ties now under construction bet\\een

Punta Gorda and 300 feet westerly of

the Santa Barbara county fine, is 2.85

miles long. The contract was awarded

June 16, 1954, to McCammon-Wun-

derlich Company, contractor, Palo

Alto. It carries a contract allotment of

$2,434,900. The estimated time of

completion is November, 1955.

The work consists of constructing a

four-lane, divided highway, similar to

adjoining completed construction east-

erly and westerly, with adequate

drainage facilities, supported on the

ocean side by approximately two miles

of heavy riprap shore protection. The
pavement section is to be constructed

of four inches of plant-mix surfacing

on eight inches of cement-treated base

material placed on new roadway em-
bankment.

The imported borrow is being exca-

vated from a 500-foot-high hill north-

D8 dozer excavating for foe rock
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Lima 803 crane with 70-foot and 2-cut>ic-yard Esco orange-peel bucket with rock hooks

placing rock backing in riprap section

erl\- of the Southern Pacific Railroad

at the easterly end of the project. Ap-
proximately 800,000 cubic yards of

material will he stripped from the face

of the hill on a 1:1 slope. This is be-

ing conveyed under the railroad tracks

and under the existing state high\\a\'

through a 10-foor by 6-foot box cul-

vert, by means of a 600-foot conveyor
system and elevated to hoppers from
which it is being distributed with

borroiii-dump Euclids.

Drainage Facilities

The drainage facilities are a series

of various size reinforced concrete

box culverts w hich extend occanw ard

out through the riprap sea wall and
extend landward to connect w ith ex-

isting drainage structures under tiie

Southern Pacific Railroad tracks. The
outer 45 feet of the ends of the cul-

verts are designed as cantilevers to

prevent any cracking during the an-

ticipated settling of the riprap. These
sections will be cast in place. Because
of the large volume of public traflic

through the contract, and in order to

keep the contractors' heavy e(]uipnient

off the traveled way and thus secure
added safet.\- bv reducing traffic haz-

ards, the remaining portions of the

culverts are being precast in 11-foot

sections and w ill be set in place as the

roadbed is being constructed.

The riprap shore protection com-
prises almost one-half of the total

expenditures for this project and

naturally presents the most complex

construction problems that occur on
this contract.

Heavy Riprap

About one mile of the heavy rock

riprap is to be placed along a beach
area which is out of the water during

low tides and can be worked fairly

eas\- during the lower high tides. The
remaining portion of the riprap work
consists of placing rock 135 feet out

in front of the existing sea wall wiiere

the water is from three to seven feet

deep during calm seas and even deeper

during storm periods.

The riprap section is made up of a

6-foot-thick blanket of rock, each of

which weighs from 3 tons to 15 tons,

placed on a solid foundation and car-

ried up to 12-foot elevation. The xoids

are filled with chinking rock and the

rock blanket is backed up with a

3-foot blanket of graded gravel whicii

in turn pre\ents the embankment
material from washing through the

voids in the large rock.

Larger rock weighing from 5 tons

to 15 tons are used as toe rock which
is the base or foundation for the entire

riprap structure.

To place these heav\' rock on a firm

foundation it is possible to work in the

areas subject to surf action only at

. . . Continued on page 58

Looking oceanward showing Lima 803 crane placing 1 1 -ton toe rock behind sand dike
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Chico Project
Section of Realigned

US 99E Open to Traffic

By P. C. SHERIDAN, Assistant District Engineer

I hi: rklocated portion of US 99E be-

tween Orovillc \\'\e and Cliico was

officiall)' opened to traffic on Decem-
ber 17th b\- a ribbon-cutting cere-

mony near tiie north end of the proj-

ect at Chico. Chico i\Ia\ or, Ted Mer-

iam, officialh' cut the ribbon and in

a few brief remarks prior to the rib-

bon cutting, he expressed the appre-

ciation of motorists in the region,

noting tliat the new road is "impor-

tant to this entire Northern California

area."

Telegrams from Governor Good-
\\in Knight and State Director of

Public Works Frank B. Durkee were

read by Mayor Meriam. District En-

gineer A. M. Nash spoke briefly.

After the ribbon-cutting ceremony,

the participants in the affair toured the

entire length of the new route in a car

caravan.

New Alignment

The nearly 19-mile length of new
location traverses a route considerabh'

removed from rhc old liighw a\ w iiich

in\-olved several siiarp turns on other-

wise mostly tangent alignment, two
main line crossings of the Southern

Pacific Railroad, and went through

the communities of Richvale, Nelson,

and Durham. The new alignment re-

duced the travel distance by nearly a

mile and also traverses somewhat
higher ground, alleviating a bad drain-

age problem along the old highway.

There are no communities along the

new alignment to impede traffic flow.

Except at three locations, the new
highway is a two-lane facility con-

structed on rights of way acquired ffir

future development to expresswa\-

status. At the intersection of old

Route 87, the Oroville-Chico lateral,

a summit vertical has been constructed

on a four-lane divided basis to de-

crease excavation and to provide bet-

ter intersection channelization with

Route 87.

Pavement Widened

At the Ccnterville Road intersec-

tion (Paradise Skyway) the pavement
has also been widened to four lanes

divided to provide better intersection

facilities. Near the end of the project

at the junction with the old highway,

four lanes undivided have been pro-

vided to better channelize the inter-

section and to provide additional lanes

at the crossing of the Sacramento

Northern Railway. The four-lane un-

divided section then continues on into

Chico to 20th Street, the end of the

project.

Provision has been made in the loca-

tion just south of Chico so that it will

fit future routing adopted through

the Chico area. Meantime, the portion

between Centerville Road and the old

highway will serve as a connecting

link to the existing highway through

Chico and will provide access to the

future routing from the southern sec-

tion of the citw

View of section of relocated portion of US 99E between Orovilte Wye and Chico



;bbon.cu«,ng ceremony. Leh ,o right: Copt. Ralph Walker, Californ.o Highway Palroh Robert Peose, Pres,den., Ch,co C''"^''^;,"'
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(obbie OroWf/e- Harold W. Horr/son, President, Porodise Chomber of Commerce; Robert Smith, Res.dent Engmeer,- A. M. Nash D.stnct H.ghwoy Eng.neer,

.opervisar L Ray Black. Chico; Woyor Theodore Meriom, Chico; Don Montgomery, President, Butte County Chomber of Commerce; Supervisor Gene Stokes, Ch.co;

Ril

Hobbii

Supe
Marshall Jones, Butte County Director of Public Works

Thirteen Bridges

Actual work began with the letting

of a 1535,300 structure contract for

the construction of 1 3 bridges on No-

vember 15, 1951. Twelve of the

bridges are of the reinforced concrete

fiat slab type, and the bridge across

Butte Creek is a reinforced concrete

T-beani type of bridge. The struc-

tures constructed under this contract

are listed as follows:

Junction Draw— 2 spans 26 feet 2 inches

long; roadway width 40 feet.

Western Canal— 'i spans 30 feet 11 inches

long; roadway width 28 feet.

Cottonwood Creek— i spans 30 feet and 2

spans 22 feet 6 inches long; roadway
width 28 feet.

Shippee Creek— 2 spans 16 feet long; road-

way width 40 feet.

Gold Run Creek-2 spans 1} feet long;

roadway width 40 feet.

Dry Creek— \ span 36 feet and 4 spans 30

feet long; roadway width 28 feet.

Ash Creek— i spans 30 feet long; roadway
width 40 feet.

East Fork Roberts Creek— 2 spans 34 feet

and 2 spans 25 feet 6 inches long; road-

way width 28 feet.

Roberts Creek—} spans 30 feet long; road-

way width 40 feet.

Scrub Creek-2 spans 10 feet 9 inches

long; roadway width 40 feet.

Butte Creek— 1 span 92 feet; 3 spans 59

feet and 1 span 50 feet long; roadway

width 28 feet.

Edgar Slough-Upper Crossing-l span 30

feet and 2 spans 22 feet 6 inches long;

roadway width 40 feet.

Edgar Slough-Lower Crossing-2 spans 30

feet and 2 spans 22 feet 6 inches; road-

way width 40 feet and a 5-foot side-

walk.

All but the last named bridge above

are on the new alignment. Edgar

Slough-Lower Crossing Bridge is on a

realignment of a portion of the old

highway constructed to provide a

proper intersection facility with the

new alignment.

H. W. Ruby was the contractor on

this portion of the project and F. C.

Marshall represented the Bridge De-

partment for the State.

Grading Project Under Way

The ne.\t unit in tiie construction

of the over-all project was a grading

contract between 3.8 miles north of

Oroville Wye and 20th Street in

Chico. Work began on this unit on

May 29, 1952. Included in the con-

tract was the complete base and sur-

facing of the portion on old Route

US 99. Major items on this $745,700

project included 471,244 cubic yards

of roadway excavation; 9,360 cubic

yards of structure excavation; 10,310,-

000 station yards of overhaul; 23,457

tons of untreated rock base and 913

cubic >ards of structure concrete. The
contractor was Richtcr Bros, of Oro-

ville. 1). R. Hislop and T. C. Smith

w ere Resident Engineers for the State.

In order that a portion of the re-

alignment might be put to use, the

next unit of construction consisted of

surfacing from the junction of Route

87 to old Route US 99 .south of Chico.

Completion of this third unit enabled

the Oroville-Chico lateral traffic to

use a portion of the new facility.

Work began on this unit on June 11,

1953, and traffic was routed over this

portion of the new alignment in May,

1954. Rice Bros, of Marysville was the

. . . Continued on poge 58
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Minarets Summit Road FAS Route 1195 in

Mono Is Improved

By HOWARD EMRICH, Road Commissioner of Mono County

McloNo COUNTY completed another

link of its Federal-aid Secondary Sys-

tem on October 29, 1954. By surfacing

5.5 miles of FAS 1195, a large recre-

ational area was made more easily

accessible.

The route known as the Minarets

Summit Road begins at State High-

way No. 112 (Mammoth Lakes
Road) and extends to the Alono-

Madera county line. From the Ma-
dera county line a dirt road con-

tinues to the headwaters of the San

Joaquin River and the Devil Post-

pile National Monument.

Historical Background

Back in the 1870's when the gold

mining town of Mammoth (then

known as Pine City) was booming,

the need for a road over Mammoth
Mountain was realized. While miners

were seeking their fortunes there and

in Bodie, Aurora, Lundy and other

thriving communities, to the north

and east, still bolder prospectors were

pushing farther back in the rugged

peaks of the Sierra. Agnew Meadows,
along the headwaters of the San Joa-

quin River, was headquarters for one

such mining group. This, too, was a

stopover for the pack trains that

fought their way eastward over the

mountains from Fresno Flats. From
here they crossed Alammoth Moun-
tain to bring supplies to the mining

camps.

x\bout 1929 the mining companies

eventually built a road from A4am-

moth to the San Joaquin River at the

mouth of Minarets Creek. This was

later extended to Reds Meadows,

near the Devil Postpile National Mon-
ument. It was somewhat improved

and maintained by the U. S. Forest

Service.

Recreational Route

The Minarets Summit Road today

is primarily a recreational route. Until

about 10 years ago this area was only

opened to the enjoyment of the pub-

UPPER—A view of the completed Minarets Summit Road after surfacing under Mono County's FAS program.

LOWER—A typical section of Old Minarets Summit Road before reconstruction by Mono County.

lie for a few months each summer.
Some years it was late July before

the snow melted on the summit.

With the improvement of this sec-

tion of road and the inauguration of

a county snow-removal program, the

tourist season has been extended con-

siderably. Numerous resorts and busi-

nesses have come into the picture as a

result of this increased season and the

economy of the area has greatly im-

proved.

In addition to the magnificent

scenery, there are several outstanding

points of interest for the tourist.

About 1.8 miles from the Mammoth
Road one crosses the earthquake fault.

This fault, sometimes thought to be a

cooling crack, can be followed inter-

mittently for several miles across the

country. In places the crevices are 20

to 30 feet deep and snow remains the

year round.
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From its meager beginning when

the customers were towed behind a

secondhand army weasel to the ski

tows, there has developed, on the

slopes of Mammoth Mountain, one of

the best-known ski areas in California.

Here as man>' as 1,500 persons a da>-

have ridden the tows to a height of

over 10,000 feet and a brave few-

climb to the summit to see the world

from a dizzy elevation of 11,035 feet.

Ihis area boasts one of the longest

skiing seasons in California, from No-
vember to June or July, and is reached

by this newly constructed highway.

At the Madera county line, some

9,100 feet above sea level, the Forest

Service maintains an observation point

where the public ma\' enjoy the

beauty of the Sierra. Such points of

interest as the Devil Postpile Na-
tional Monument, the San Joaquin

River w ith its colorful Rainbow Falls,

Mammoth .Mountain, the Minarets,

and Reds Meadows may be observed

from this station. From here one

descends to the valley of the head-

waters of the San Joaquin, a para-

dise for fishermen and hunters, where

the H"orcst Service maintains camp
grounds along the river and a well-

stocked pack station is provided for

the more rugged sportsman.

At the end of the road the tourist

may park his car and after a short

This view of the parking area near Mammoth Moun-

tain on the Minarets Summit Road indicates the

importance of this newly completed FAS route to

skiing enthusiasts

Earthquake fault crossed by Minarets Summit Road,

Federal Aid Secondary Route 1195 in Mono County

iiike arrive at the Dc\il Postpile

National Monument. This freak of

nature was caused by the cooling

and shrinking of a flow of an igneous

mass of basalt. As the formation was

exposed to erosion, the columns top-

pled to form a jumbled mass of rock.

Recent Improvements

The original road when it w as taken

into the Mono County Road S\stem

in 1948 was little more than a good-

sized stock trail. From its beginning

it twisted around and turned, climbed

and droppcil for approximately seven

weary miles. In many places the road

was not nmch more than eight feet

wide. Grades of 12 percent and a ra-

dius of ^0 feet were not uncommon.
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In the spring it was difficult to find

the road, much less remove the snow

from it.

To better this condition, the .Mono

County Road Department in the

spring of 1950 started a survey for a

complete realignment of this section.

By September, 1951, with its own
forces, it had completed 5.5 miles of

new alignment. A 24-foot gravel road-

bed was used with a minimum radius

of 250 feet and a maximum grade of

6 percent for the greatest part of the

construction.

In the spring of 1954, the con-

struction forces of the Mono County

Road Department widened the exist-

ing roadbed to 28 feet, increased the

sight distances and decreased the

grade in a number of places.

The work as let under contract

consisted in general of priming the

already completed roadbed and the

placing of a road-mixed surfacing.

The new construction provided for

a 20-foot paved section of 0.21-inch

thickness.

The contractor for this project

was Burnett & Smith Construction

Co., of Los Angeles, California. The

total cost of the contract A\as $57,-

870.10 exclusive of engineering. The

project was financed with Federal-

aid Secondary Funds, State High\\-ay

Matching Funds and County Funds.

Construction engineering
forces used on this project were

employees of the California Division

of Highways, District IX, at Bishop.

Fred E. Thompson was resident en-

gineer.

SAFETY AWARDS
Southern California Freight Lines

of Los Angeles has announced names

of its drivers who have won the Na-

tional Safety Council Safe Driver

Award. This award is generally con-

ceded to be the Nation's highest

award for professional safe driving of

commercial vehicles. To qualify, a

driver must complete 12 consecutive

months without being involved in an

accident.

The company states that 67 percent

of all of its drivers eligible to earn the

award were successful in doing so. A
total of 268 awards were earned this

>ear. The awards ranged from 1 to

17 vears.

SACRAMENTO -LODI UNIT LAUNCHED BY GOVERNOR

Governor Goodwin J. Knight operates bulldozer to break ground for first un/'f of Socromento-lodi Freeway

while Director of Public Works Frank B. Durkee happily participates in ceremony

Governor Goodwin J. Knight
officiated at the beginning of actual

construction of the first phase of the

program to improve U. S. Highway
99 to freeway standards, between Sac-

ramento and Lodi, when he manipu-

lated a huge bulldozer into forw ard

gear and made the earth fly at a

ceremony at the junction of Highway
99 and Elk Grove Road, on December

21st. Following brief talks by Clyde A.

ShurtlefT and John Bronson of the

Sacramento Chamber of Commerce,

A. M. Nash, District Highway En-

gineer in charge of the project and

Frank B. Durkee, State Director of

Public Works, the Governor was

introduced by H. Stephen Chase,

Highway Commissioner from Sacra-

mento.

Governor Knight expressed his de-

termination to bring the State High-

way System up to adequate standards

with all possible haste and stated that

he was particularly pleased with the

start of work on this section of high-

way, in keeping with assurances given

to the people in the area that action

was forthcoming. ' Mrs. Knight was

introduced and told of her interest in

better highways and of her pleasure

in participating in this first experience

in ground-breaking ceremonies.

Contract for the project in the sum

of $1,513,047 was awarded to Granite

Construction Co.

The second phase in the program

to four-lane Highway 99 on freeway

standards will be on the section be-

tween Jahant Corners and the Sacra-

mento county line. Bids for this work

were opened January 19th, and the

low proposal, $1,036,230, was sub-

mitted by M. J. B. Construction Co.

and Lord and Bishop, Stockton. On
January 27th, the contract for this

project was awarded to the low

bidder by the Department of Public

Works.
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Sdfer ways Study Shows Roles of Enforcement

and Freeway Construction

By J. W. VICKREY, Assistant State Highway Engineer, and
R. J. ISRAEL, Assistant TrafRc Engineer

I HE CRUSADE agaiHSt loss of life,

limb, and property on the liigli\\a\'

is unending. It is carried on con-

tinuously by those who refuse to

accept an annual nation-\\ide toll of

38,000 deaths, 1,350,000 injuries and

more than 4 billion dollars in acci-

dent costs as the necessary price of a

motorized civilization.

The crusaders work through the

newspapers, the classroom, the driver

licensing bureaus, research labora-

tories, national and communit\- or-

ganizations, insurance companies, and

the automotive and other industries.

They include in particular the en-

forcement officers who patrol the

highwa%s and the engineers who de-

sign and build them. Increasingly,

these people make their contributions

to safety as a team, recognizing that

the causes of highway accidents are

deep-seated and comple.x.

Goal Is Less Accidents

Measurement of the achievements

resulting from these continuing efforts

is in terms of the accidents that don't

happen. A substantial reduction in the

manber of fatal and other accidents is

the immediate goal, although this be-

comes more difficult year by year as

traffic continues to increase. Safety

advocates can with considerable justi-

fication claim some degree of success

if the rate of accidents per mile of

travel goes down even though the

number of accidents goes up due to

increased numbers of vehicles in oper-

ation. But the engineers, the enforce-

ment officers, and other safet\' workers
are primarily interested in preventing

accidents and in sa\ing li\es, not in

statistics.

California has had a definite de-

crease in the accident rate on its rural

state highways since 1951 (see Fig-

ure ]), and an actual decrease in the

number of fatalities state-wide from

3,562 in 1952, to 3,371 in 1953. and

1948 1949 1950 1951 1952 I9S3



some eastern areas. Analysis of these

data has led to the following general

conclusions:

1. There is evidence that increased en-

forcement can exert a favorable influ-

ence on the accident and fatality rates.

2. The amount of increased enforce-

ment manpower required to effect a de-

crease in accidents and fatalities appears

to be large in proportion to the results

obtained.

3. The effect of increased enforcement

on accident and fatality rates tends to

diminish as further enforcement man-

power is added.

4. Freeways not only move large vol-

umes of traffic expeditiously, but also

with greatly increased safety.

5. Freeways exert a beneficial safety

effect on nearby roads and streets. Acci-

dent rates have been materially reduced

on a city-wide basis after the opening of

a freeway through or around moderate-

sized California cities, and have been re-

duced to some extent in metropolitan

areas as a reflection of an expanding
freeway network.

6. Freeways, particularly in metropoli-

tan areas, are self-liquidating in that they

repay their total cost in savings to the

motorist in a few years.

Enforcement in California

Figure 1 shows the accident and

fatality rates on the California Rural

State Highway System for the years

1948 to 1953 compared to the annual

enforcement hours and the reporting

index for these years.

Accident and fatality rates are from
the California Division of Highways
records. Enforcement hours are from
the reports of enforcement activities

issued by the California Department
of Highway Patrol. The reporting

index is a standard computation based

on actual motor vehicle accident re-

ports received, which compares the

reported number of injury and prop-

erty damage accidents to the reported

fatal accidents.

It may be noted that the reporting

index closely parallels the accident

rate for the years 1948 to 1950, which
indicates that increased reporting is

primarily responsible for the increased

accident rate during this period. The
reporting index has been generally

stabilized since 1950, thus the acci-

dent curve can be considered basically

sound from 1950 through 1953.

Fatality Curve

Fatalities, since they have always

been naturally subject to complete

reporting, probably form a better

basis for comparison than accidents

in general. The fatality curve is gen-

cralh- downward since 1948, except

for the high peak in 1951. In that

\ear of w^ar in Korea, there was an

increase in traffic deaths throughout

the United States, generally traced

b>- recognized safety authorities to

the increased tensions and recklessness

characteristic of wartime. In Cali-

fornia, which served as a major base

for armed forces activity, it is not

surprising that a disproportionately

large share of the fatality reports

contain the names of military per-

sonnel.

Compilation of the fatality rate on

the Rural State Highway System has

not >et been completed for 1954, but

preliminary figures indicate a substan-

tial drop which will extend the down-
ward curve on the chart still farther.

In connection with Figure 1, it

should be emphasized that the period

ber^veen 1948 and 1953 was also a

period of extensive highway improve-

ments. These improvements ranged

from specialized treatment of indi-

vidual high accident intersections to

major freeway construction, and must

be considered as going hand in hand

with increased enforcement. Alore de-

tailed discussion of the evidence of

effects of highway construction on

the accident rate in California will be

found later in this report.

Rural Traffic increase

During the period covered, there

was an increase of traffic on the Rural

State Highway System from 11,235

million vehicle miles in 1948 to 15,884

million vehicle miles in 1953. Traffic

on the Rural State Highway System

may be considered indicative of and

parallel to increases on all rural roads

in California.

Increased traffic volume without

increased road mileage does not ap-

pear to have much effect upon en-

forcement requirements. Pennsylvania

Turnpike figures, which appear later

in this report, show that accident

and fatality rates have dropped mate-

rially in spite of the fact that increased

traffic volumes far exceed increases in

police activity. Traffic increases may
bring minor roads into a classifica-

tion where increased patrol activity

is required, and it is recognized that

divided highways may add to the

enforcement problems where oppor-

tunities for an officer to cross from
one road to the other are spaced far

apart. However, increased volumes on

a set mileage appear to add little to the

enforcement load.

What effect has the increase in en-

forcement in California, as shown in Fig-

ure ?, had on the behavior of drivers?

Has the reduced accident rate been at-

tributable to fewer violations of the rules

of the road? The unexpected answer, as

provided by an analysis of the accident

reports of the California Highway Patrol,

is that violations and driver condition are

factors in an increasing percentage of

accidents.

Factor of Drinking

Table / is a tabulation showing, for

the California Rural State Highway
System, the percent of accidents in

which driver conditions, improper

speed, and other violations are in-

volved. This information was previ-

ously obtained for the years 1948,

1949, and 1950. Data were extracted

for the last two years, 1952 and 1953,

as a check against the eariier data.

The five separate years, which span

a six-year period, are shown for each

major classification.

This table shows that the percent

of total accidents involving had-been-

drinking drivers is the same for 1948

and for 1953, although in fatal and

in injury accidents drinking has in-

creased as a factor.

The percent of accidents involving

improper speed has increased substan-

tially since 1948, although 1953 shows

a drop from the high point of 19J2.

The percent of total accidents involv-

ing other violations has increased very

slightly, while the total percent of

accidents in which driver condition,

speeding, or other violations are in-

volved, shows a substantial increase.

Pennsylvania Turnpike

Accident and fatality records
for 1950 to 1953, inclusive, for the

Pennsylvania Turnpike, together with

miles, million vehicle miles, and rate

of enforcement are shown in Table 2.
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TABLE 1 -STATE OF CALIFORNIA RURAL HIGHWAY SYSTEM
PERCENT OF ACCIDENTS IN WHICH DRIVER CONDITION, IMPROPER SPEED, AND OTHER VIOLATIONS ARE INVOLVED
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TABLE 4-CONSTRUCTION BY STATE DIVISION OF HIGHWAYS
1948 TO 1953, INCLUSIVE

Year

1947-1948
1948-1949
1949-1950
1950-1951
1951-1952
1952-1953

Construction on
State and FAS
Highways

Two-lane

600.6
689.6
548.8
495.1
574.6
564.9

Constructed miles on State Highways
Rural and Urban

Multilane Multilane divided

18.3



Carlsbad-Oceanside Freeway

One example of this city-wide effect

lias occurred in the area of Carlsbad

and Oceanside following the opening

of a 10-mile freeway on November
16, 1953. As evidence of this effect,

reports by responsible agencies in

Oceanside are shown below as they

appeared in the Oceanside Daily

Blade-Tribune and the San Diego
Union.

(Quoted from February 26, 1954, edition of

Oceanside Daily Blade-Tribune):

"That the Oceanside-Carlsbad Free-

way has been a major contribution to

traffic safety was dramatically illustrated

today by statistics released to the Ocean-
side Chamber of Commerce by the local

hospital.

"For the 90-day period prior to the

freeway opening November 16th, there

were 23 ambulance traffic cases handled

by the hospital. Most of these cases from

August 16th to November 16th, the hos-

pital informed Chamber Manager Zac
Dunlap, involved major injuries and con-

finement periods extending into weeks
and months.

"From the freeway opening to Febru-

ary 16th, however, there were only 12

traffic ambulance cases—barely over half

of the prefreeway rate. Of the 12, all

injuries were minor in nature and re-

quired only short periods of confinement.

"The Oceanside Hospital usually re-

ceives traffic victim cases from San Cle-

mente to Leucadia.

"In commenting on the figures released

by Wilma Taylor of the hospital, Dunlap
declared:

" The freeway's saving in human life

and suffering has already become evi-

dent in a brief, 90-day period.
" 'This should be especially noted by

local residents because the life which was
saved or the injury which didn't happen
could well have been theirs or their loved
ones.'

"

(Quoted from March 1, 1954, edition of Oceanside
Daily Blade-Tribune):

"Freeways are safe ways to travel, in-

deed.

"Oceanside's city accident ratio which
had been steadily climbing in recent

years has taken a sharp dip since the

opening of the O-C (Oceanside-Carlsbad)
Freeway, according to figures released
today by Sgt. Cliff Haver of the local po-
lice department.

"The city decline substantiated the

Oceanside Hospital report (in Friday's

6/ade-Tnbune) which showed a slightly

less than 50 percent drop in ambulance

cases during the three months since the

November 16th freeway opening in com-
parison with the 90-day period prior to

the freeway opening. The hospital also

reported a dramatic decline in the seri-

ousness of the injuries and the length of

hospitalization required.

"Haver revealed that since the Novem-
ber freeway opening of 1953, only 85
traffic accidents have occurred within the

city limits, compared with 210 during the

same period last year. This is a 58 per-

cent reduction of auto accidents. Haver
pointed out.

"Although figures have not been com-
piled for February, data shows that 32
accidents occurred last November and
December compared with 71 and 73 dur-

ing those months in 1952, while 21 acci-

dents were reported in January of this

year compared with 66 during January
of 1953."

(Quoted from August 8, 1954, edition of San
Diego Union):

"A prayer for motorists' safety that

state highway officials voiced at the cere-

mony opening the $10 million Oceanside-
Carlsbad freeway nine months ago is

being answered, according to local traffic

safety records.

"The new superhighway skirting the

business districts in both cities was opened
last November.

"Previously, highway officials had con-

sidered this area a major bottleneck on
the San Diego-Los Angeles coast arterial.

Traffic violations and accidents were in-

creasing annually as through traffic stead-

ily mounted on Old Highway 101 through
the center of both towns.

"At the ribbon-cutting ceremonies No-
vember 16th, Lieutenant Governor Harold
Powers said he hoped the new 10-mile

divided highway would improve safety

conditions.

"Police Chief Patrick said yesterday
that traffic accidents in Oceanside de-
clined 59 percent the first six months of

this year.

"He compared a total of 396 accidents
in the first six months of 1953 with only

163 in the same period this year. The ac-
cident rate showed a similar decline in

nearby Carlsbad."

Tulare Freeway

An eight-mile frce^\•a\' which car-

ried State Route 4 (US 99) around
the City of Tulare exhibited a similar

effect in reducing accidents over the

entire City of Tulare. This freeuax'

was opened on December 11, 1953.

The following data refer to a 10'/:-

month period since the freeway was

opened compared to an identical

period one >ear earlier. The com-
parative stud_\' embraces all streets

within the cit\- limits of Tulare plus

both the old and new US 99 high-

ways between the limits of the free-

wax- at Tulare Airport on the south
and Tagus Ranch on the north.

Sources of accident data were from
the files of the Division of Highwa\'s
and the records of the Tulare Police

Department.

The freeway bypass diverted ap-

proximately 70 percent of the US
99 highway traffic, which previously

flowed through the cit>-, although
traffic on the old and new routes

combined had increased 7 percent in

the one-\ear period. Since the total

US 99 highway flow- is essentially

carried on the two routes, the acci-

dent comparisons are between the old

route alone in the "before" period to

the sum of the old route and the free-

way bypass in the "after" period.

Even on this basis, there was a reduc-

tion of 63 percent in total accidents

in the period since construction of

the freeway. Other streets in the Cit\-

of Tulare showed a drop of 23 per-

cent in total accidents. The freeway
construction effected an average re-

duction in accidents of 43 percent

for the entire area.

Table 6 shows a comparison of

accidents b\- type in the "before and

after" periods.

On the severity basis, there was no
significant change in fatal accidents,

primarily due to the smallness of the

sample. However, for the new free-

wax- plus the old route, compared to

the old alone in the "before" pic-

ture, there was a reduction of 44
percent in minor injuries and 47 per-

cent in major injuries due to motor
vehicle accidents.

Another interesting sidelight,
following freewa>- construction in

1 ulare, was the reduced enforcement
necessary because of improved traffic

and accident conditions. Chief of Po-
lice N'irgil Kclley of Tulare stated

that after the freeway was opened the

traffic and accident situation within

the city was so much better that he

was able to reduce his total police

force from 22 to 17 officers. In addi-

tion, the Highway Patrol has been
able to reduce enforcement personnel
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on US 99 in Tulare C<)unt\- b>- three

men a day, transferring tiiese men to

otiier areas in tiie county wiiere riie\'

arc now needed more than on rlie

main norrli-south higliwax'.

Los Angeles Freeways

As shown in tlie Oceanside-Carls-

bad and Tulare studies, freew a\s can

exert beneficial etfects on accidents

for the entire area in addition to

direct accident reduction for free-

wax- tra\cl. This effect is, of course,

less pronounced in the City of Los

Angeles with its thousands of miles

of city streets and 1953 travel in ex-

cess of 10 billion vehicle miles.

Figure 5 compares injury accident

rates on surface streets in the City of

Los Angeles to iniury accident rates

on full freeways within the City of

Los Angeles. Basically, it may be

noted that the injury accident rate

for these freeways is less than one-

third of that on surface streets. How-
ever, the reduction of pressures on

many city arterials, due to the ex-

panding portion of travel which is

being carried on full freeways, should

have an effect on the over-all accident

rate. In this connection, completion

of freeways at an accelerated rate

beginning about 1949 appears to be

reflected in a small but steady decline

in the injury accident rate on surface

streets.

For the two-\ear period, 19.'' I to

1953, travel on freeways increased

from 4'/: percent to 6 percent of the

total travel within the citv. The

INJURY ACCIDENT RATES PER MVM
ONJ SURFACE STREETS & FREEWAVS

IN LOS ANJGELES
IS
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values, relief of cxisring oxcrhurdcncd

surface arteries, doubling of the prac-

tical radius of real estate development

on a travel time basis, increased access

to recreational or cultural facilities,

increased mobility in times of disaster

emergencies, increased tourist travel,

reduction of strain of driving, and all

of the other well known advantages

in betterment of transportation."

From .Mr. Aldrich's report wc also

find:

Application of Savings on Freeways
Already Completed

"Applying the above listed benefits to the

record of vehicle mileage on presently com-
pleted .sections of freeways, \ve find that,

on the ven' conservative basis used herein,

in the three-year period 776,100,000 vehicle

miles of travel at 2 cents per mile savings

resulted in a savings of 515,522,000. The
original cost of the 16.57 miles of freeways

under study was S42,026,6S3. If the savings

at the above rate could be applied to pay-

ment for the freeways, their original cost

wDuld be amortized in less than 10 years.

hi addition to these remarkable direct bene-

fits to the motorist, we have also the un-

evaluated benefits to the region, wiiich arc

of vast importance."

Auto Club Report

The most recent report on this sub-

ject is entitled An Appraisal of Free-

li'ays \s. Sjirface Streets in the Los
A)igeles Metropolitan Area as pre-

pared bv the F.nginecring Department
of tiic Automobile Club of Southern

California, dated August, 19.S4.

This report is primaril\' based on

comparable test runs made on I,os

Angeles freeways and surface streets

during ofT-pcak traffic periods so as

to avoid abnormal situations. The fol-

low ing table shows comparative data

ami costs of these test runs:

Test Runs on Freeways and Su

Date

Start

Car

Driver

Observer

Distance

Time ..._

Gas used

Miles per gallon

Average speed

Number of signalized

intersections

Average number of sig-

nals per mile

Number of stops made

Via freeways

June?, 1954

9.30 a.m.

ford No. 8

lulius Paulson

H. F. Holley

133.3 miles

165 minutes

6.88 gallons

19.38

48.473 m.p.li

irface Streets

Via surface

streets

June 3, 1954

9.30 a.m.

Ford No. 8

Julius Paulson

H. F. Holley

123.8 miles

380 minutes

8.57 gallons

14.44

19.547 m.p.h.

578

4.67

298

Via freeways

Average number of stops

per mile

Operation cost per mile

(a) Gasoline 1.545 cents

(b) Time at 2 cents

per minute 2.476 cents

Via surface

streets

2.41

2.076 cents

6.139 cents

Total cost 4.021 cents 8.215 cents

Basically, the report shows that

"The 4.^ miles of completed freeways

in the central area of metropolitan

Los Angeles are sa\ing motorists |50,-

000,000 a year! They cost a total

of $143,000,000. If savings could be

applied to amortization, total construc-

tion and right-of-way costs would be

repaid in less than three years."

The basis of this surprising state-

ment is the following economic sum-

mary developed from the test runs

previously shown, w hich utilizes the

saving of 4.194 cents per vehicle

mile.

ECONOMIC SUMMARY

Miles of completed freewoys under



Cost Index Highway Construction Costs Down

During Fourth Quarter 1954

By RICHARD H. WILSON, Assistant State Highway Engineer; H. C. McCARTY, Office Engineer;

JOHN D. GALLAGHER, Assistant Office Engineer

O N THF, BASIS of prices suliniitted

on state liigh\\a>- construction proj-

ects in the last three months, the

California Highway Construction Cost

Index indicates a drop of 7.5 per-

cent in construction costs during the

fourth quarter of 1954. This decrease

largely off.sets the 9.9 percent rise in

tiie previous quarter, bringing the

Index down 15.6 points, from 207.8

to 192.2 ( 1940 = 100). This is within

3.2 points of the second quarter of

1954, when at 189.0 it reached the

lowest point since the second quarter

of 1950.

This 192.2 Index figure for the

fourth quarter of 1954 is 21.7 percent

below the all-time high of 245.4 in

the fourth quarter of 1951 but is 20.1

percent above the 160.0 in the first

quarter of 1950 which is the low point

since the end of World War II.

The accompanying tabulation

shows the California Highway Con-

struction Cost Index by years from

1940 to 1949 and by quarters from

1950 through 1954.

THE CALIFORNIA HIGHWAY CONSTRUCTION

COST INDEX
Cost

Year Index

1940 100.0

1941 _ 125.0

1942 157.5

1943 156.4

1944 177.8

1945 179.5

1946 179.7

1947 ^ _. 203.3

1 948 216.6

1949 190.7

1950 (1st quarter) _.. 160.6

1950 (2d quarter) 180.0

1950 (3d quarter) 189.2

1950 (4th quarter) 194,8

1951 (1st quarter) 215.4

1951 (2d quarter) 238.3

1951 (3d quarter) „. ._ 221.9

1951 (4th quarter) _. .._ .-- 245.4

1952 (1st quarter) 224.8

1952 (2d quarter) 224.4

1952 (3d quarter) 221.2

state: of CALIFORNIA
DEPARTMENT OF PUBLIC WOEKS

DIVISION OF HIGHWAYS

PRICE INDEX
CONSTRUCTION COSTS

1940= 100

280

270

260

250

240

230

220

210

2 200
o
- 190

i^ 160a
170

160

150

140

130

120

110

100



tracting industry have reached a poinr

of balance and that the effect of such

increased costs for labor must become
apparent in the Index in the imme-
diate future.

On the other hand, the current!)-

large number of highway contracts

abo\e the million-dollar mark, involv-

ing large quantities of work and mate-

rials, together with continued keen

competition among contractors have

a marked effect in depressing unit

prices. Nevertheless, as stated, it is

thought that these factors will not re-

main strong enough to continue bal-

ancing the effect of increasing labor

costs.

Average Unit Prices

Stud\- of the average unit prices

bid during the fourth quarter of 1954

for the eight principle items upon
which the California Highway Con-
struction Cost Index is based (see

accompanying tabulation) show a

drop in all but plant-mixed surfac-

ing, which is up 3.2 percent, and
Portland cement concrete pavement,

which rose 3.9 percent. Of the other

items, roadway excavation was down
18.5 percent, untreated rock base,

down 3.8 percent, structure con-

crete dropped 7.1 percent, bar steel

down 1.0 percent and structural steel

dropped 16.6 percent.

The decrease in the average unit

cost of roadway excavation from
$0.43 to S0.35 per cubic yard ma\-

be attributed largely to the large vol-

ume dirt moving involved in indi-

vidual projects. The total volume of

roadwav excavation for the quarter

was 6,300,000 cubic yards and of this

amount, nearly 3,000,000 cubic \ards

were included in only three contracts.

This item unquestionably was a major
factor in the 7.5 percent decline in

the Index.

structural Steel

Similarl\' the average unit price of

structural steel for highway contracts

awarded during the fourth quarter of

1954 was 10.135 per pound as com-
pared to $0,162 per pound in the third

CALIFORNIA DIVISION OF HIGHWAYS-AVERAGE CONTRACT PRICES

1940
1941
1942
1943

1944
1945
1946
1947
1948
1949
1st quarter 1950.
2d quarter 1950.
3d quarter 1950.
4th quarter 1950
1st quarter 1951.
2d quarter 1951.
3d quarter 1961.
4th quarter 1951
1st quarter 1952.
2d quarter 1952.
3d quarter 1952.
4th quarter 1952.
1st quarter 1953.
2d quarter 1953.
3d quarter 1953.
4th quarter 1953.
1st quarter 1954.
2d quarter 1964.
3d quarter 1964.
4th quarter 1954.

Road-
way

excava-

tion,

per
cu. yd.

SO. 22

0.45
0.63

Crusher
run
base,

per

ton

SI. 54
2.31
2 81

2.26
2.45
2 42
2.45
2.42
2.43
2.67
2.22
2.13
2.32
2.81
3.07
3.88
2.88
2.91
3.25
3.19
2.61
2.68
*2.48
2.07
2.16
2.11
2.28
2 09
1 85

1.78

Plant
mix

surfac-

ing,

per

ton

S2.19
2.84
4.02
3.71

•4.10
4.20
4.00
4 32
4.30
4.67
3.65
4.48
4.25
4.64
.06

.56

.59

.66

.88

.29

.49

.97

.27

.38

.30

.74

4.23
4.29
4.68
4.83

Asphalt
concrete

pave-

ment,
per

ton

S2.97
3 18

4 16

4.76
4.50
4.88
4.68
5.38
5.38
4.64
3.74
3.74
6.60
4.61
5.22

PCC
pave-

ment,
per

cu. yd.

S7.68
7.54
9.62
11.48
10.46
10.90
9.48
12.38
13.04
12.28

10.86
10.91
12.55
11.71
12.93
12.41
12.71
14.25
14.20
12.80
12 53

12.47
13.06
13.78
14.77
14.89
14.28
12.63
13.13

PCC
struc-

tures

per

cu. yd.

S18.33
23.31
29.48
31.76
31.99
37.20
37.38
48.44
49.86
48.67
40 16

43.03
44.34
43.18
46.38
51 50
46.14
49.38
47.46
49.12
48.21
48.46
53.19
62.68
49.23
63.41
47.62
47.12
49.59
46.08

Bar
rein-

forcing

steel,

per

lb.

SO. 040
0.053
0.073
0.069
0.064
0.059
0.060
0.080
0.092

096
.077

080
.093

,098

103

105
0.107
0.105
0.094
0.091
0.094
0.094
0.098
0.091
0.092
0.106
0.092
0.093
0.096
0.094

Struc-

tural

steel,

per

lb.

.<0.083

0.107
103
080
132

102
099
138

0.126
0.117

081
106

131
120

206
166
165
169
152
143

0.132
0.128
0.160
0.132
0.129
0.139
0.126
0.114
0.162
0.135

* Uniriiitcd rock base substituted for crusher run base at this point.

quarter. Here again the quantity in

individual contracts was a factor. Of
the 7,680,000 pounds required by all

contracts 6,200,000 pounds were con-
centrated in only four contracts. Also
in the case of structural steel, as was
reported in the Cost Index release for

the third quarter, the total quantity in

the third quarter was only about
4,000,000 pounds, as compared to the

15,000,000 pounds in the second quar-

ter and over 7,000,000 pounds in the

fourth quarter; also most of the 4,000,-

000 pounds in the third quarter was
for projects located in outlying areas,

far from sources of steel. This situ-

ation alone would account for an
al)norniall\- low average unit price for

structural steel in the second quarter

and an abnormally high price in the

third quarter, all of which was noted
in the third quarter release. From the

average prices for the \-ear preceding
it would appear that the $0,135 for

the fourth quarter is a relatively nor-

mal average at this time.

The accompanying comparative
chart, showing the California High-
way Construction Cost Index, the

Engineering Neivs-Record Construc-
tion Cost Index and the United States

Bureau of Public Roads Composite
Mile Index is incomplete in this re-

lease in that figures on the bureau's

Compf)site .Mile Index are not as yet
available for the last two quarters.

The Engineering Neivs-Record's
over-all Construction Cost Index con-
tinues to rise gradually (up 0.26 per-

cent) and one wonders how long this

will continue. It is in this Index that

the effect of continuing increases in

labor costs is most perceptible as the

Neii-s-Record's Index is based upon
wages and material costs and not on

bill prices.

Competition Among Bidders

The U. S. Bureau of Public Roads

Composite Mile Index and the Cali-

fornia Highway Construction Ccst

Index arc both ba.sed on actual aver-

age bid prices for highway contracts,

the one on a national scale, the other

limited to California.

That competition among bidders

for state highway work remains keen

is shown on the accompanying Sum-
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NUMBER AND SIZE OF PROJECTS, TOTAL BID VALUES AND AVERAGE NUMBER OF BIDDERS

(July 1, 1954, to December 31, 1954)

Project volume

ROAD PROJECTS
Number of projects

Total value *

Average number of bidders

STRUCTURE PROJECTS

Number of projects

Total value *

Average number of bidders

COMBINATION
Number of projects.

Total value *

Average number of bidders

SUMMARY
Number of projects

Total value * $2,479,440

Average number of bidders 5.2

* Bid items only.

1954

1953

Up to

$50,000



Retirements service

Nate W. Downes

NATE W. DOWNES

In .\I;i\- of 1949, as the result of selec-

tion through an open national com-

petitive civil service examination, Xate

W. Downes took up the assignment

of organizing and directing a section

within the Division of Architecture

conceived for the

purpose of survey-

ing and reporting

on state institu-

tions, their equip-

ment and utilities

to the end that au-

thentic information

would be made
available as to their

physical condition,

embracing recom-

mendations covering items of repair,

rehabilitation and improvements re-

quired to bring these properties up to

an acceptable physical and function-

ing standard. He was further charged

with the responsibility of prescribing

for the maintenance and operation of

these properties at and on this same

standard.

In the period since jMa\', 1949, a

complete report has been made on

every state institution in the Depart-

ments of Corrections, ]:lducation,

Mental Hygiene, Military, and Vet-

erans' Affairs, and Youth Authoritw

Guide for Planned Program

These reports have afforded a source

of information for budgeting and a

guide for carrying on a planned pro-

gram for accomplishing the objective,

presenting items with cost estimates

classified in the order of their need

and importance.

With the completion of iiis work,

Downes retired from state service.

Downes' program is presenrlx- in

operation in the new Porterville State

Hospital, the new Deuel Vocational

. . . Continued on page 57

W . K. (Wes) Daniels, age 62 \ ears,

retired from his position w ith the Di-

vision of .Architecture under the State

F,mplo\ees' Retirement S\stem on

Februar\- 1, 1955, after completing al-

most 40 \ ears of state service.

WES K. DANIELS

Serving in the c\ccuri\c position

of Assistant State .Vrchitect in

charge of administrative services with

headquarters in Sacramento, Daniels

planned, organized and directed the

state-wide activities of the division

relating to fiscal affairs, contracts,

estimating, construction budgets, sup-

port operating budgets, personnel,

office services, accounting and con-

tract board of review.

Born jul>- 22, 1892, in Stockton,

California, he attended the public

schools there and sold newspapers

during his spare time. He left home

. . . Continued on page 57

H. R. Kriegh, Associate Highwa\'

Engineer, retired from service with

the California Di\ision of Highways
on December 1, 1954.

He started work for the division on

April 4, 1932, as assistant resident en-

gineer on construc-

tion for District

\'ll, and spent a

number of years in

the field on con-

struction work,
later transferring to

the district office,

where he served

in various positions

until retirement. H. R. KRIEGH

He has been in the Construction De-

partment office for the past seven

\-cars, as assistant district construction

engineer, where he has done a top-

notch job of supervising and control-

ling engineering allotments and costs,

handling contractors' requests for ex-

tensions of contract time, judging

contractors' claims, securing and com-

piling all pertinent information, and

preparing the data for presentation

to the Board of Re\ icw.

Born in Kansas

Kriegh was born in Kansas, and re-

ceived his formal engineering educa-

tion at the University of Kansas. His

education did not end, however, w ith

his last class at K. U., for he has con-

tinued to expand his knowledge along

scientific lines, becoming expert in

such subjects as geolog\-, mineralog>-,

hydraulics, mathematics, and celestial

navigation.

His first emplo\-ment as an engineer

was with the Santa Fe Railroad, as

chairman on a survey party. He soon

advanced to the position of part>-

chief, and later to the position of res-

ident engineer on construction. He
. . . Continued on page 57
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.ATE W. DOWNES
'ontinved from page 56 . . ,

nstitution at 1 rac\', and the (>ali-

oniia State Prison at Solcdad.

With a background of five and onc-

lalf \ears' experience in appraising

he physical condition of California

tare institutions, it is the opinion of

^o\\ nes that such a program should

)e installed state-wide without dela\'.

Born in Illinois

Born in Rock Island, Illinois, Downes
noved to Nebraska with his parents

It a verv early age where he was ed-

icated in the public schools, graduat-

ng from the Universit\" of Nebraska
n 190" in mechanical engineering.

First enipIoN'cd by the Freeborn
ngineering Company, Consulting En-

gineers, Kansas City, Missouri, mov-
ng then to the Division of Buildings

ind Grounds of the School District

jf Kansas City, Missouri, he finall\^

landed in the U. S. Army -with the

81st Engineers in 1918. On being dis-

charged, he engaged in consulting en-

gineering practice in Dallas, Texas,

ind after four years in this capacity,

returned to the School District of

Kansas Cit\-, .Missouri, as chief engi-

neer and superintendent of buildings

and grounds, later being identified as

assistant superintendent of schools in

charge of buildings and grounds,
which position he held for 30 years.

Downes is a life member of the

American Society of Mechanical En-
gineers, the American Society of

Heating and \"entilating Engineers,

and a registered mechanical engineer

with the States of California and Mis-
souri.

SAFER, EFFICIENT HIGHWAYS
"As you know so well, the phrase

safer, more efficient highwa\s' actu-

ally involves a vast complex of gov-
ernmental, commercial, and industrial

relationships—plus the daily desires

ind transportation needs of a freedom-
loving people with 58 million motor
i'ehicles at their disposal."—From
ipeech by Congressman

J. H. Mc-
Gregor of Ohio at 40th Annual Meet-
ng of American Association of State

Highw a\- Officials, Seattle, November
P, 1954.

W. K. DANIELS
Continued from page 56 . . .

at the age of 17 \ cars to earn his own
living and to establish a career. I le

secured a job as office boy in an archi-

tect's office in Sacramento for train-

ing to become a draftsman.

Daniels entered state service as a

junior architectural draftsman on May
17, 1914, with the State Board of Mar-
bor Commissioners during a program
of redevelopment of pier entrance fa-

cilities in San Francisco. He trans-

ferred to the division's Sacramento

office a year later in the same capacity.

During the following decade he

\\orked his way up in the architec-

tural drafting room through promo-
tional civil service examinations plus

home studies to the position of chief

architectural draftsman. He was ap-

pointed deputy chief of division in

1926 and shortly thereafter received

his certificate to practice architecture

in the State of California. He served

later as administrative assistant and

on September 8, 19.37, he v\as reclassi-

fied as Assistant State Architect, Ad-
ministrative, which position he has

held since with the exception of the

period 1938-1940 when he was ap-

pointed Acting State Architect fol-

lowing the retirement of George B.

AIcDougall. During World War I he

served with the U. S. Navy assigned

to a subchaser.

When Daniels entered state service

in 1914 the organization had a total

personnel of 37 employees. The con-

struction output totaled $1,365,000 for

the particular biennium (two years).

During his 40 years of service the peak

personnel for the division increased

to a total of 1,243 employees. Con-
struction contracts in force have

amounted to $110,000,000 for a single

year period \\ hich represents a project

level cost of $137,000,000.

In addition the division's peak work
load relating to the safety of design

and construction of public school

buildings in California reached a high

of $232,810,000 in school building

valuations for a single year.

Daniels has served under nine gov-

ernors, ten public works directors and

two state architects.

H. R. KRIEGH
Continued from page 56 . . .

remained with the Santa Fe for 12

\ears, and worked one year each for

the Union Pacific Railroad and the

City of Oakland before coming to the

Division of Highways.

Kriegh enlisted in the .'\rmy during

World War I, and earned a commis-

sion as 2d lieutenant via officers can-

didate school. He remained active in

the Reserve, and at the start of World
War II resumed active duty, serving

as a captain in the U. S. A. V. in India

and China.

Back to Ranch

Upon retirement, "Hobe," as he is

known to his friends and associates,

moved with his family back to his

ranch near Palmdale which he home-
steaded some years ago. He then made
an extensive trip through the Middle

West, \\here he visited one of his

sons and other relatives and friends.

He has now returned, and is plan-

ning to build a new home on the

ranch, with a lot of the work to be

done by himself. He is also writing

a work on celestial navigation, includ-

ing computation of the necessary

tables, which will be a considerable

improvement on the methods used

during World War II.

Just to insure that he has no idle

time on his hands, he is considering

the possibility of entering into some
business enterprise in the Palmdale-

Lancaster area with his \'oungest son

when the latter returns from a tour

of duty with the Army in Korea.

WATCH RAILROAD CROSSING

Fourteen hundred persons were
killed in the United States during 1953

as a result of accidents in which a

motor vehicle collided with a railroad

train, reports the National Automobile
Club.

"PROFESSIONAL CARELESSNESS"

Don't let your "professional stand-

ing" as a driver lead you into "profes-

sional carelessness," advises the Na-
tional Automobile Club. No matter

how long you have been driving, it

alwa\s pays to be careful.
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RIPRAP JOB
Continued from page 38 . . .

extreme low tides. These tides rise and

fall quite abruptly and thus allow only

about four hours of working time to

start and to complete a given section.

During this short period the contrac-

tor must excavate the toe ditch to a

predetermined depth with caterpillars

and draglines, place the rock for the

base, sometimes from elevation —8.0

feet to elevation +3.0 feet, chink all

voids, place the 3-foot blanket of

gravel shore protection and place

enough of the roadway embankment

material to prevent the tides from

washing out the work which has been

completed.

Construction Problem

The working period can be ex-

tended somewhat b\- getting in ahead

of time and pushing sand berms 8 to

]2 feet high on the seaward side of

the w ork with dozers. However, when
the tide builds up as much as two feet

high on the outside of this sand berm,

any number of dozers cannot success-

fully compete with the destructive

erosion of the rising tide and surf ac-

tion, and then the construction area

floods. When this happens the con-

tractor's equipment must then be

moved out immediately. If the cycle

of work is completed in time the

ocean is whipped, but if it is not, the

destructive wave action will cut out

the roadway embankment, move the

rocks out of position and much of the

work must be done all over again.

After the rock riprap is success-

fully placed to elevation -|-3.0, a

frontal sand beach starts to build up

and the balance of the construction

work can be carried on during moder-

ate tides and except for extreme tides

and storm periods very little further

trouble is encountered. From elevation

-|-12.0 to the roadway elevation aver-

aging -|-23 feet a 3-foot blanket of

rocks, weighing 500 pounds to 2

tons, is placed over the 3-foot-thick

blanket of graded gravel. This last

item of construction completes the

riprap operation, and the balance of

the contract work will follow normal

highway building procedure.

At present quarry operations are

conducted in a limestone deposit r)n

the Guadalasca Rancho now known

as the Broome Ranch 13 miles south

of Oxnard on US Alternate Route 101.

James Wilson is project manager

for McCammon-Wunderlich Com-
pany, Ken Omsberg is superintendent,

and Robert Nutt is in charge of rip-

rap construction.

CHICO PROJECT
Continued from page 40 . . .

contractor and T. G. Smith and 1 . R.

Lammers were the Resident Engi-

neers. Major contract items on this

$376,000 unit included 122,170 tons of

untreated rock base; 26,000 tons of

plant-mixed surfacing (dense graded);

and 3,450 tons of plant-mixed surfac-

ing (open graded).

Fourth and Last Unit

The fourth and last unit of the proj-

ect was a contract for completing the

grading from the Oroville Wye to 3.8

miles north and for the placing of

base and surfacing from Oroville Wye
to the junction of Route 87. Work
began on January 4, 1954, and the

road opened to traffic as mentioned

above on December 17th. The major

items on this 1690,000 contract were:

28,000 cubic yards roadway excava-

tion; 93,000 cubic \ards imported bor-

row; 40,000 cubic \'ards imported sub-

base material; 55,500 tons mineral

aggregate for cement treated base;

30,160 tons plant-mixed surfacing

(dense graded) and 4,160 tons plant-

mixed surfacing (open graded). Con-

tractors on the project were Ukro-

pina, Polich, Krai & Ukropina of San

Gabriel. R. N. Smith was the Resi-

dent Engineer.

The total of the allotments for the

four contracts described above is

about 12,317,000. Right of way acqui-

sition costs for this 18.7 mile length

totaled approximately 1 185,000. Thus,

the total cost of this new facility, ex-

clusive of engineering, was f2,532,000,

or about 1135,000 per mile.

SCHOOL PATROLS
Continued from page 6 . . .

side on the green light and be unob-

served under the hoods of waiting cars

when the signal light changes. Patrols,

adult guards, or policemen are still

necessary for the safety of childreni

at man>' signalized intersection loca-

tions, particularly on heavily traveled

multilane streets.

Safety at school crossings is a prob-

lem that requires cooperation and ac-

ceptance of responsibility by all con-

cerned. The school patrols and those

responsible for them are making a

very substantial contribution to safety,

and deserve credit for their fine work.

They are doing their part of a job

which should be shared vith parents,

school districts, enforcement officers,

other officials, and motorists.

SOURCE OF INFORMATION

CENTRAL CALIFORNIA CONFERENCE OF
SEVENTH-DAY ADVENTISTS

Mr. Kenneth C. Adams, Editor

Dear Mr. Adams: Early this week

one of our denominational auditors

laid a copy of your fine maga-

zine California Highways and Public

Works on my desk. I found this

magazine to be a real dispenser of

information which I have desired to

have as I have driven over our high-

ways and observed the work being

done and corrective measures being

taken to make our highwa\s safer

and more enjoyable to use.

Robert E. Oshorn
Secretary-Treasurer

FAMILIES AND THE AUTOMOBILE

Seventy percent of all the families

in the United States today own auto-

mobiles.

MAGAZINE HELPFUL

CITY OF MODESTO
TrafTic Engineering Department

Modesto, California

Mr. Kenneth C. Adams, Editor

Dear Mr. Adams: Your Novem-
ber-December issue was outstanding.

The articles on "Financing of (irade

Separations," "Guard Railing Reduces

Severity of Accidents," "Traffic Sig-

nals," "Road Bond Issue," "Cost

Index," and "Traffic Count," were

all interesting and extremeh' valuable

to me.

(Signed) Douglas J.
Carmody

Traffic Engineer
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Rod Richardson

Gives Up State

Post for New Job
Rodnc\- C. Richardson, since Sep-

tember, 1950. assistant to the Director

of Public Works, resigned on Jaiuiar>

4tli to assume the duties of vice pres-

ident of the Benmatt Organization of

Los Angeles and Ciiicago.

Johnson Assumes
Post Vacated by

Hal H. Hale
On January 1, 1955, Alfred E.

Joiinson, immediate past president of

the American Association of State

High\va\- Officials, became executive

secretary' of the association, succeed-

ing Hal H. Hale, who has resigned to

C. A. Maghetti

New Secretary

Highway Body
C. A. Maghetti, of Davis, editor of

the Davis Enterprise for the past 20

years, was appointed secretary of the

California Highway Commission Jan-

uary 1, 1955, succeeding R. C. Ken-

nedy, resigned.

ROD RICHARDSON

Richardson was a Sacramento res-

ident for the past 10 years, and dur-

ing that time served in various execu-

tive positions in State Government.

Originally he came to the Capitol to

act as Secretary of the Governor's

\'eterans Committee under Earl War-
ren in November, 1944. Thereafter he

was appointed Assistant Chief, State

.Airport Master Planning Staff; Coor-

dinator of Centennial Affairs; and

Deputy Director, Governor's Office

of Planning and Research. Along with

his other duties in the State Depart-

ment of Public Works, he served as

Secretary of the Engineering Division,

Governor's Traffic Safety Conference,

for the past four years.

Educated in Southern California, he

attended U. C. L. A., U. S. C, and the

American Institute of Banking. Orig-

. . . Continued on page 64

ALFRED E. JOHNSON

accept a position with the Association

of American Railroads.

Johnson had been Chief Engineer of

the Highway Department of the State

of Arkansas since 1947, a post which

he attained through successive promo-

tions after entering the department as

rodman and instrument man in 1927.

He was born in Harrison, Arkansas,

July 10, 1907, and studied engineering

at the University of Arkansas. During

his professional career he has been ac-

tive in numerous engineering organi-

zations, served as president of the

Southeastern Association of State

Highway Officials, and concluded his

term as president of A. A. S. H. O.

in November, 1954.

Johnson is well known nationally,

particularly in Washington, D. C,
where he has often represented A. A.

S. H. O. before many important meet-

ings and before the Congress.

C. A. MAGHETTI

Maghetti has held several posts in

the past years and is at present chair-

man of the Davis Housing Authority.

He served as postmaster in Davis for

two terms, during which time he was

president of the California Postmas-

ters Association. He is a past president

of the Davis Rotary Club and a char-

ter member of 28 years' standing.

He served a term as director of the

Yolo County Fair Board, for two
terms as chairman of the Yolo County

Republican Central Committee and

for the past 10 years as chairman of

the Salvation Army Relief in Davis.

Until his appointment he was a

director of the California Newspaper

Publishers Association. He is a mem-

ber of the San Francisco Press Club,

the Faculty Club of the University of

California at Davis, and the Chamber

of Commerce.
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State Highway Contracts Awarded

NOVEMBER, 1954

Alameda County—Across the Eastshore Freeway,

O.I mile nonh of south city limit of Emeryville.

Furnish and install one sign bridge with sign light-

ing. Contract awarded to Ets Hokin & Galvan. $8,-

694.

Contra Costa County—US 40—At the intersec-

tion of US 40 with Giant Road in and adjacent to

the City of Richmond. Install highway lighting

system and span wire mounted three-way flashing

hcacon. Contract awarded to Hall Sloat Electric Co.,

Inc.. SI,967.

Contra Costa County—US 40—Between 0.2 mile

south of Jefferson Avenue and south of County

Road 24. Grade and pave with portland cement

concrete on cement treated subgrade; ramps inter-

change lanes, frontage roads and city streets graded

and surfaced with plant-mixed surfacing, and con-

struction of nine reinforced concrete bridges, all

to provide a six-lane divided freeway. Contract

awarded to M & K Corp. and Fredrickson & Watson
Const. Co., $5,107,822.

Contra Costa County—SR 24—On Mount Diablo

Boulevard at Oakland Street-Thornson Avenue and

at Moraga Road, in the Town of Lafayette. Modify

two independently operating two-phase full traffic

actuated signal systems into an interconnected, co-

ordinated system. Contract awarded to Ets-Hokin &
Galvan, S8,976.

fresno County—At the new district office at the

comer of West and Olive Avenues. Construct an

irrigali<in pipe line and a reinforced concrete di-

versi()n box. C'onlract awarded to Thomas Construc-

tion Co., $8,013.94.

Fresno County—FAS 808—Between State Route

1 38 and Sacramento Avenue, from Coalinga east-

erly. Construct a graded roadbed, place imported

base material, plant mixed surfacing on cement
treated base, apply seal coal and construct a rein-

forced Concrete bridge across Jacalitos Creek, 5.0

miles. Contract awarded to Granite Const. Co.,

$185,651.

llumholdt County—US 299—Between 3.5 miles

cast of Blue Lake and 1.0 mile west of Willow
Creek. Install drainage facilities. Contract awarded
to Mercer Eraser Co. and Mercer Fraser Gas Co.,

Inc.. $13,882.

Humboldt County—SR 36—About 15.5 miles

east of US 101. Place selected rock as embankment
protection on existing roadway slopes, 0.1 mile.

Contract awarded to Mercer Fraser Co. and Mercer
Fraser C;as Co., Inc., $3,950.

Inyo Cotinfy—At Shoshone Maintenance Station.

Construct a cottage. Contract awarded to M. G.
Swingrover, $12,750.

Los Angeles County—In the City of West Co-

\ ina, on the Ramona Freeway between the west
city limits and 0.3 mile east of Citrus Avenue.
Grade and pave with portland cement concrete and
seven bridges to be constructed, 4.2 miles. Contract
awarded lo Winston Bros. Co., $2,812,322.

Los Angeles County—US lOI Alt.—Between 0.1

mile cast of Corral Canyon and 0.1 mile west of

Malibu Creek, about I 1 miles northwest of the

City of Santa Monica. Construct a graded roadbed;

surfacing with plant-mixed surfacing on untreated

rock base; construct a right and left turn lanes;

perform erosion control anti preparatory landscaping

and install traffic signal and highway lighting sys-

tem, 0.7 mile. Contract awarded to Schrocder &
Company, $85,999.90.

Marin County—FAS 608—On Sir Francis Drake
Boulevard at Devil's Gulch about 2 miles south of

I'ccaloma. Extend the existing concrete arch cul-

vert and grade; place plant-mixed surfacing on a

portion of ihc roadbed. Contract awarded to E. A.

Forde Co., $14,772.75.

Merced County—SR 33—Across Arroyo Canal
near Dos Palos. Construct a reinforced concrete

curbing and metal beam bridge railing on the ex-

isting bridge. Contract awarded to Thomas Con-

struction Co., $4,843.20.

Orange County—On Harbor Boulevard, about 0.5

mile east of Anaheim. Grading ramps, frontage

roads and connections and surfacing them with

plant-mixed surfacing on untreated rock base and

construction of a welded plate girder bridge of

four spans supported on reinforced concrete piers

and abutments on concrete pile foundations, com-

pletion of which provides a new overcrossing with

ramps, frontage roads and connections. Contract

awarded to J. A. Thompson & Son, $374,511.20,

Riverside County—At Indio Maintenance Station.

Grade and surface a portion of the maintenance

yard, construct new fence and relocate existing

fence. Contract awarded to Meredith & Simpson,

$7,121.55.

Sacramento County—US 99—Between 0.5 mile

south of Elk Grove Road and 1.8 miles south of

Florin Road. Construct a graded roadbed for north-

bound traffic lanes and pave with portland cement

concrete on cement treated subgrade, widen and

surface the existing highway for the southbound

traffic lanes with plant-mixed surfacing and grade

and surface frontage roads with plant-mixed surfac-

ing and construct six bridges, completion of which

provides a four-lane divided highway with rein-

forced concrete overcrossings at Elk Grove Road and

Sheldon Road and reinforced concrete bridges at

Elk Grove Creek, Laguna C:reek, Whitehouse Creek

and at Strawberry Creek, 5.1 miles. Contract

awarded to Granite Construction Co., $1,513,047.

Sacramento County—US 50—At the intersections

of Folsom Boulevard with 43d Street and with 60th

Street. Install fixed-time, interconnected traffic sig-

nal and highway lighting systems at two locations.

Contract awarded to Grason Electric Co., $8,207.

San Benito Coutity—FAS 1193—Across Tres

Finos Creek about 18 miles southeast of HoUister.

Construct a reinforced concrete bridge across Tres

Pinos Creek and one across Tres Pinos Creek
(Stoddart Bridge). Contract awarded to G. C. Renz
Construction Co., $29,723.

San Bernardino County—At the intersection of

Central Avenue with Texas Street. Install in place

a semi traffic-actuated signal system and highway

lighting. Contract awarded to F. Eggers Company,

$7,390.

Son Bernardino County—SR 190 and 207—Be-

tween Route 207 and Baseline Avenue about 2

miles north of Redlands. 1.6 miles. Construct a

graded roadbed and place plant mixed surfacing on

imported base material and on existing surfacing,

completion of which provides a four-lane divided

highway. Contract awarded to Matich Bros.. S183.-

894.30.

San Diego County—At the intersection of Main
Street and El Cajon Boulevard. Surface the existing

intersection with plant mixed surfacing on imported

base material. Contract awarded to Sim J. Harris,

$3,003.50.

San fruncisco County—Bayshore Freeway, at the

Vermont Street Off-Ramp at Mariposa Street. 0.2

mile. Grade the Off Ramp Roadway and surface

with plant-mixed surfacing on cement treated base.

Contract awarded to Chas. L. Harney, Inc., $28,-

741.55.

San MaU'o County—SR 1—Across San Pedro

Creek about 8 miles south of Junction of Routes

55 and 56. Construct a reinforced concrete bridge,

construct a detour and grade approaches. Contract

awarded to Thomas Construction Co., $38,539.50.

San Joaquin and Contra Costa Coxmties—SR 4

—

Across Old River, about 17 miles west of Stockton.

Remove damaged timber and piling in the existing

rest pier fender and replace with new materials.

Contract awarded to H. F. Lauritzcn, $4,635.

Santa Barbara County—FAS 1181—On Hollister

Avenue between 1.6 miles west of Fairview Avenue

in Goleta and Ellwood Overhead. Grade shouhlers

on portions of the project and construct a graded

roadbed on the remainder of the project, construct

cement treated base, placing plant mixed surfacing

over existing pavement and newly constructed ce-

ment treated base and apply seal coats, 2.9 miles.

Contract awarded to Baker & Pollock, $101,679.40.

Santa Clara County—SR 17—Between 0.5 mile

south of Los Gatos and Roberts Road. Construct a

graded roadway and a lined channel; placing plant-

mixed surfacing on cement treated base and un-

treated rock base; applying penetration treatment

and seal coats and construct five bridges completion

of which provides a new freeway with a reinforced

concrete undercrossing at Santa Cruz Avenue; rein-

forced concrete bridge at Los Gatos Creek; steel

overcrossing at the Los Gatos School for pedestrians;

steel bridge at Los Gatos Creek and a steel utility

crossing at lx)S Gatos Creek, 2.1 miles. Contract

awarded to L. C. Smith Co., $1,198,516.61.

Solano County—SR 12—At Station 443-^25 in

and near Fairfield. Revise the existing drainage fa-

cilities. Contract awarded to John H. McCosker,

Inc., $3,582.

Stanislaus County—SR 33—Between 1-8 miles

south of San Joaquin County line and Newman,
12.3 miles. Place plant mixed surfacing over the

existing pavement and construct untreated rock base

shoulders. Contract awarded to Clements Const. Co.,

$57,229.

Stanislaus County—SR 109—.At Modesto Irriga-

tion District Lateral No. 3 near Modesto. Place a

reinforced concrete pipe culvert grade and pave

with plant-mixed surfacing on untreated rock base.

Contract awarded to Friant Construction Co., $14,-

471.

DECEMBER, 1954

Alameda County—US 40—Between south of Uni-

versity Ave. and El Cerrito Overhead. Grade road-

beds and frontage roads, interchange ramps and

detours, construct portland cement concrete pave-

ment on cement treated subgrade, place planl-mLxcd

surfacing on cement treated base and untreated rock

base; construct traffic controls, highway lighting and

two reinforced concrete bridges, completion of

which provides an eight-lane divided highway with

a University Ave. Overcrossing and a Gilman St.

Undercrossing. 1.9 mile. Contract awarded to Stolte,

Inc. -Gallagher & Burk, Inc., Oakland, $2,040,720.45.

Colusa County—SR 16—Across Bear Creek about

25 miles west of Williams. Repair bridge by replac-

ing the existing timber truss span with a new struc-

tural steel stringer span. Contract awarded to R. E.

Hertel, Sacramento, $11,760.

Contra Costa County—SR 2-»—Near Pittsburg,

at the intersections of Arnold Industrial Highway

with Bailey Road and with Somersville Road. Con-

struct additional roadway width for storage lane by

placing plant-mixed surfacing on untreated rock

base, remove existing Hashing beacons and install a

three-phase full traffic actuated signal system and

Hashing beacon system at two intersections. Contract

awarded to Hall Sloat Electric Co., Inc., Oakland,

$34,965.

Fresno County—US 99—Between Clinton Ave.

and the intersection of Weber and W. Weldon Ave.

Grade bridge approaches and place plant-mixed sur-

facing on untreated rock base and construct a steel

bridge. 0.5 mile. Contract awarded to Gene Richards,

Inc., D. M. Underdown and Gene Richards, Fresno,

$221,020.40.

Vresno County—US 99—At various locations on

US 99 in the City of Fresno. Remove portions of

existing pavement and replace with plant mixed sur-

facing on Portland cement concrete base and apply

seal coats to existing pavement at other locations,

0.5 mile. Contract awarded to Thomas Construction

Co.. Fresno, $13,856.50.

Fresno County—FAS 810—Between Howard Ave.

and Garfield Ave. Construct a graded roadbed and

surface with plant mixed surfacing on cement treated
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base, construct three bridRcs and extend an existing

culvcri. prmiiliiiK bridges at Crescent C'anal, North
1 ork Kini-s Hivt-r Overflow, and North Fork Kin^s
River. 5.S miles. Contract awarded to C. K. Mose-
nian, RedwiHKl <.:ity. $370,218.

Uttmbohlt County — SR 96 — Between Willow
Creek and Weitchpec. Install reflectori/.ed guide

posts. Contract awarded to Wulfert, Company, Inc.,

San Lcandro. $28,955.50.

/inj'eriul Cimuty—SR 80—Across Colorado River

at Yuma, Ari/. C'onstruct a bridge and one approach
embankment with surcharge. Contratt awarded to

I'red J. Harly, Jr., Co., Inc., San Francisco. $1,-

236.765.

/ri\(» Cotiuty—US 395—Between 3 miles north

of C^ittonwood Creek and Diaz Lake, about 3 miles

south o£ Lone Pine. Construct graded roadbed and
surface with plant-mixed surfacing on untreated

base. 7.6 miles. Contract awarded to C. V. Ken-
worthy, Stockton. $257,958.10.

Ittyo County—FAS 1 18-1—Between Junction State

Route 76 about 1.8 miles north of Bishop, and
Jean Blanc Road. Crade and surface with bituminous
surface treatment of imported base material, 1.7

niilcs. Contract awarded to Bishop Engineering &
Const. Co., Bishop, $54,402.68.

KtTM Cr>ii)j(>—SR 140—Between 1.4 miles north

of Taft and W'cetl Creek. Construct a graded road-

bed and place plant-mixed surfacing on cement
treated base, completion of which provides a road-

way on new alignment, 2.3 miles. Contract awarded
tc Griffith Company. Los Angeles, $160,859.50.

Kern aud Tulare Counties—US 99—Between I

mile south of Delano Underpass and 0.5 mile north
cf Kern-Tulare County line. Grade roadbeds and
place portliind cement concrete pavement, grade

ramps, approaches and frontage roads and place

plant-mixed surfacing and construct six bridges, com-
jletion of which provides a four-lane divided high-

way with an Airport Road Overcrossing, 11th Ave.
Overcrossing, Fourth Ave. Overcrossing, Route 136-4

Separation, North Delano Overhead, and the County
Line Overcrossing. 4.0 miles. Contract awarded to

Gordon H. Ball and San Ramon Valley Land Co.,

Danville, $1,908,844.11.

Los Angeles County—SR 39—Across Little Dal-
ton Wash. Construct a steel pedestrian bridge. Con-
tract awarded to Monterey Construction Co., , El
Monte, $3,200.

Los Angeles County—US 101—Between Pioneer
Blvd. and east of Rosecrans Ave. Prepare areas and
plant ground cover plants and trees, 2.1 miles.

Contract awarded to K. E. C. Co., Long Beach,
$27,754.

Los Angeles County—Long Beach Freeway, be-

tween 223d St. and Atlantic Axe. Prepare areas and
plant ground cover plants and trees, 4.6 miles.

Contract awarded to Henry C. Soto Corp., Los An-
geles, $46,151.

Los Angeles CohmIv—At the intersections of Lake-
wood Blvd.-Rosemead Blvd. with Imperial Highway,
Washington Blvd., Whittier Blvd., Beverly Blvd..

Mission Drive and California St. Modify the existing

traffic signal systems and highway lighting and mod-
ify or reconstruct channelization. Contract awarded
to Fischbach & Moore, Inc., Los Angeles, $52,527.

Los Angeles County—At the intersections of Man-
chester Blvd. with Hillcrest Blvd. and with La Brea
Ave., in the City of Inglewood. Install highway
lighting and modify the existing pre-timed signal

systems. Contract awarded to Electric & Machinery
Ser\ice, Inc., South Gate, $9,190.

Los Angeles ami Orange Counties—Across Coyote
Creek Flood Control Channel at Carson St. and Nor-
walk Blvd. Construct two steel bridges and ap-
proaches at Coyote Creek at Carson St. and at

Coyote Creek at Norwalk Blvd., 0.9 mile. Contract
awarded to Basich Bros. Const. Co., R. L. Basich,
N.L.Basich and O.B.Pierson, Garvey, $480,978.90.

Los Angeles County—FAS 833—Between the
south city limits of Palos Verdes and Narcissa Dr.
Construct a graded roadbed and surface with plant-
mixed surfacing on untreated rock base and imported
base material, 3.6 miles. Contract awarded to Tomei
Const. Co,, Van Nuys, $354,040.85.

Lake County—FAS 1043—Between Scotts Creek
Bridge and 1.6 miles northerly, about 2 miles west
of Lakeport. Construct a graded roadbed, place im-
ported base material and apply seal coat, 1.6 miles.

Contract awarded to I.ange Bros., I akeport, $24,-

579.60.

Marin Coiitif^—US 101—Between Manzanita an<l

Golden Gate Bridge. Place plantniixed surfacing on
cement treated base, tile the tunnels, install high-
way lighting, illuminated signs and tunnel lighting,

2.7 miles. Contract awarded to A. G. Raisch Co.,

San Rafael, $1,192,952.98.

Menilocino County—US 101—Between Reeves
Creek and 0.9 mile north of Ililvilla. Construct a

graded roaclbeil and surface with plant-mixed surfac-

ing on cement treated base, completion of which
provides a four-lane roadway on new alignment,
eliminating curves. Contract awarded to Fredrickson
Bros., Emeryville, $579,796.05.

Mendocino County—US 101—At the intersection

of Main St. with Commercial St. in the City of

Willits. Install a semitraffic-actuated signal system
and highway lighting. Contract awarded to L. H.
Leonardi Electric Const. Co., San Rafael, $7,375.

Merced Cmtuty—At the intersections of Bennett
Rd. and V St. with LIS 99 in the City of Merced.
Install trafHc signal system and highway lighting.

Contract awarded to Industrial Electric Co., Mo-
desto, $6,541.

Monterey County — SR 120 — At San Vicente
School. Prepare shoulders on the existing roadway
and apply xoad-mixed surfacing, 0.2 mile. Contract
awarded to Bickmore-Harper, Inc., Santa Maria,
$1,547.50.

Napa County—FAS 824—Between Trancas Ave.
and Silverado Trail. Construct a graded roadbed and
surface with untreated rock base and seal coat, com-
pletion of which provides approaches to a future
bridge, 0.4 mile. Contract awarded to Friant Const.
Co.. Fresno, $59,815.85.

Riverside County—US 60, 70, 99—In the City
of Banning, at the intersection of Ramsey St. and
San Gorgonio Ave. Install complete in place, a full

traffic-actuated signal system. Contract awarded to

Paul R. Gardner, Ontario, $8,899.

Sacramento and Placer Counties—US 40—Be-
tween Ben Ali and 0.5 miles east of Roseville. Place
cement treated and untreated base and surface with
plant-mixed surfacing. Grade portions of east and
west bound roadways. Grade and surface connection
roads and approaches. Construct drainage, traffic con-
trol devices, completion will provide four-lane di-

\'ided highway on ne^v alignment, 13.1 miles. Con-
tract awarded to Baldwin Contracting Co., Inc.,

Marysville, $1,576,913.05.

Sacramento County—SR 24—Between Sacramento
River Bridge near Isleton and 2 miles south of Free-

port. Install guide posts, salvage and reset guide
posts, reflectorize the existing guide posts and install

metal plate guard railing. Contract awarded to

Charles I. Cunningham, Oakdale, $6,449.50.

Sacr«i»ieiito County—At the warehouse site on
Folsom Blvd. near 59th St. Grade and surface hard-
stand and storage areas and construct a metal build-

ing, construct a drop inlet and slip joint, place im-
ported subbase material, untreated base, plant-mixed
surfacing and apply seal coat. Contract awarded to

Brighton Engineering Co., Perkins, $18,744.70.

San Bernardino County — At Eighth St. and
Southern Pacific Railroad Crossing in the City of
Colton. Completion of this contract will provide a

steel bridge at Eighth St. Underpass, a concrete
bridge at Eighth St. Underpass, a concrete bridge
at J Street Off'-ramp Undercrossing, and approaches
constructed by grading and surfacing with plant-
mixed surfacing on cement treated base and existing
pavement, 0.2 mile. Contract awarded to R. M.
Price Co., Altadena. $540,309.70.

San Bernardino Cou7ity •— FAS 710 — Between
Waterman Ave., the east city limits of San Bernar-

dino, and Palm Ave., on E. Ninth St. Construct a

graded roadbed, place plant-mixed surfacing on local

material, imported base material and on existing

pavement and apply seal coats, 4.0 miles. Contract
awarded to R. A. Erwin, Colton, $215,896.20.

San Diego County—US 101—At Camp Pendle-
ton main entrance, about 0.1 mile north of Ocean-
side. Provide a reinforced concrete bridge at Camp
Pendleton Undercrossing. with grade separation,

ramps and frontage roads, surfaced with plant-mixed
surfacing on imported base material and portland
cement concrete base. Contract awarded to R. E.
Hazard Contr. Co. and W. F. Maxwell Co., San
Diego, $349,760.15.

San Diego County—US 101—Between Miramar
Rd. and Torrey Pines Grade. Construct earth berms,
fill side gutters, construct guard railing and remove
and trim trees, finish roadway, apply penetration
treatment and place plant mixed surf;icing, 2.3 miles.

Contract awarded to Milleman-Sooy & Jackson, Red-
lands. $42,906.

San Diego County—US 101—At 0.1 mile south
of south city limits of Carlsbad and on the San
Luis Rey River Bridge. Install illuminated sign
standards and electrical equipment. Contract awarded
to Els-Hokin & Cialvin, San Diego, $4,411.

San Joaijuin County—US 99—Between Turner
Station and Kingsley Rd. Construct a graded road-
bed for northbound traffic lanes and pave with port-

land cement concrete on cement treated subgrade
and grade and surface frontage roads with plant-
mixed surfacing on untreated base and construct
concrete bridges, complciton of which provides a

new four-lane divided highway with two separated
and parallel bridges at French Camp Slough, at

Lone Tree Slough and at Little John Creek, 3.1

miles. Contract awarded to A. Teichert & Son, Inc.,

Sacramento, $727,570.50.

San Mateo County—US 101—At the intersection
of El Camino Real and Howard Ave., in the City
of San Carlos. Install a two-phase full traffic-actu-

ated signal system with pedestrian actuation equip-
ment and highway lighting. Contract awarded to

L. H. Leonardi Electric Const. Co., San Rafael,
S12,718.

San Mateo County—Bayshore Freeway, approxi-
mately 1,500 feet northerly of Butler Road Over-
crossing. Construct scale house improvements and
channelization. Contract awarded to Love & Haun,
San Francisco, $2,713.

Santa Barhara Coitnty—LIS 101—Between 1 mile
east of Carpinteria and 0.5 mile east of Arroyo
Parida. Prepare ground and plant cover plants, trees

and shrubs, 3.4 miles. Contract awarded to Justice-

Dunne Co., Oakland, $24,101.60.

Santa Barbara County—US 101—At the intersec-

tion of US 101 with Fairview Ave., about SVi miles
west of Santa Barbara. Widen the existing roadway
by placing imported subbase, imported base and
untreated rock base, surfacing with plant-mixed sur-

facing and apply seal coats, 0.4 mile. Contract
awarded to Bickmore-Harper, Inc. and Contractors
Equipment Rental Service, Santa Maria, $31,816.

Santa Clara County US 50—Between 0.1 mile
south of Moorpark Ave. and Scott St., near San Jose.

Widen the existing highway and surface the widened
areas with plant-mixed surfacing on cement treated
rock base, place plant-mixed surfacing on the front-

age road and furnish and install traffic signal system.
Contract awarded to Edward Keeble, San Jose,

$37,600.

Santa Clara County—FAS 999—Across Stevens
Creek, on Homestead Road, about 5 miles west of
Santa Clara. Completion of this contract provides a
four-lane roadway width, by widening the existing
bridge with reinforced concrete slab construction.
Contract awarded to Carl N. Swenson Co., Inc.,

San Jose, $56,755.30.

Santa Clara Coutity—FAS 1002—Across Stevens
Creek on Fremont Ave. between Burns Ave. and
Mercedes Ave. Widen the existing bridge and ap-
proaches. Contract awarded to Lew Jones Const. Co.,
San Jose, $64,736.25.

Shasta County—US 99—Between 0.5 mile n»-rth

of Pit River Bridge and Sidehill Viaduct. Construct

? passing lane on existing roadway with plant-mixed
surfacing on untreated base, 0.3 mile. Contract

awarded to Morgan Construction Co., Redding,
$4,990.

Shasta County—US 99—Between Mountain Gate
and Bass Hill. Grade roadbeds, place plant-mixed
surfacing on cement treated base, grade ramps, ap-

proach and frontage roads and place plant-mixed sur-

facing on untreated base, completion of which pro-

vides a four-lane divided highway on new alignment
with approaches and frontage roads, 2.9 miles. Con-
tract awarded to Fredrickson & Watson Const. Co.,

Oakland, $785,555.55.

Sonoyna County—US 101—At the intersection of

Santa Rosa Freeway with Steele Lane, approximately
0.6 mile north of northerly city limit of Santa Rosa.
Intall three-phase traffic-actuated signals and advance

. . . Confinued on page 64
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INDEX TO CALIFORNIA HIGHWAYS AND PUBLIC WORKS
January to December, 1954

Issue

A

Accidents. Channelization Reduces Jan. - Feb.
Flared Guard Railing Reduces, Mar. - Apr.
Guard Ratling Reduces Severity of, Nov. - Dec.

Aggregates. Determining Bitumen
and Moisture Content of Bitu-
minous Mixes Mar. - Apr.

Alameda County Highway Project* Sept. - Oct.
Altamont Pass, Progress on Mar. - Apr.
Altamont Pass Road to West City

Limits of Tracy Open Nov. - Dec.
American Right of Way Association

Affiliate Nov. - Dec.
Areata Freeway Ribbon Cutting Sept. - Oct.
Arnold Industrial Freeway, Progrcsson. Mar. - Apr.
.\riesia Street, Progress on _ Sept. - Oct.
Australian Official, Dr. L. F. Loder,

Visits Calif. Mar. - Apr.
Award. Los .Angeles Beautiful Jan. -Feb.
Arnold Carver Receives Hewcs Sept. - Oct.

.Awards. .Mso see Merit Awards, 25-
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HIGHWAY COMMISSION APPOINTMENTS BY GOVERNOR

H. STEPHEN CHASE FRANK B. DURKEE FRED W. SPEERS

Governor Goodwin J. Knight in

Januar\- announced the retention in

office of Director of Public \\'orks

i Frank B. Durkee, reappointed H.

I

Stephen Chase of Sacramento as a

I

member of the California Highway
Commission, and appointed Fred W.
Speers, newspaper publisher of Escon-

' dido, to succeed Charles T. Leigh,

San Diego, whose term on the com-
mission had expired. Durkee is chair-

man of the commission by virtue of

his position of Director of Public

Works.

Chase w as appointed on the High-
way Commission by Governor Earl

Warren in November, 1951, succeed-

ing the late Homer P. Brown of

Placcrville who resigned because of

ill health.

Chase, ^\ ho is vice president and

manager of the American Trust Com-
pany and a director of the California

Western States Life Insurance Com-
pany, was born in San Jose in 1903,

educated in the public schools there

and was graduated from Stanford

University and from the Harvard Uni-

versity School of Business Administra-

tion.

He \\ent to work for the American
Trust Company in 1927 after his

graduation from the business school.

He worked in branches of the bank

in San Francisco, San Jose, Redwood
City and Santa Rosa, before his trans-

fer to Sacramento in 1940.

Chase also has been active in com-
munity affairs, including service as

chairman of the California War Chest

campaign in 21 Northern California

counties during World War II. He
also has aided the Community Chest.

Red Cross and other civic activities.

Speers is co-publisher with H. R.

.McClintock of the Daily Times-Advo-

cate and the weekly Times-Advocate

of Escondido.

He has been president since April,

1954, of the Palomar Savings & Loan

Association of Escondido and a mem-
ber of its board since its founding in

1951; is a director, La Jolla-San Diego

County Theatre and Arts Foundation,

a former member of State Advisor\'

Council, California Newspaper Pub-

lishers Association, and secretary since

1950 of Republican County Central

Committee of San Diego County. He
has been director of Escondido Cham-
ber of Commerce for past three years.

Speers is a Major, Air Force Reserve.

He served on Tinian in the Marianas

during World War II with Sixth

Bombardment Group. He is holder of

the Bronze Star, Air Medal, four

battle stars and qualified as both com-
bat and counterintelligence officer.

Prior to coming to California in May,

1947, he had been publisher from 1937

to 1946 of the North Platte (Neb.)

Daily Bulletin. He graduated at Stan-

ford University ( A.B. in history) June,

1928. He had attended Davenport,

Iowa, high school. He was born there

July 26, 1906, and married October

12, 1935, to former Victoria Roun-
tree, a law graduate at Cornell L^ni-

versity at Ithaca, who has been ad-

mitted to practice in New York and

Florida. Both were members of the

party of 16 American newspaper

people who visited Russia, Poland

and Czechoslovakia in spring of 1954.

printed in California state printing offtce 1C306 T 55 38,400
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District IV Freeways
By B. W. BOOKER
Assistant State

Highway Engineer

Developments During

The Pasf Year Make Great Strides
UK MARCH-APRIL, 1954, issuc of Cali-

fornia Highways and Public Works
reported on the strides which had

jecn made in the construction of

recwavs in the metropolitan area

v\hich surrounds San Francisco Bay.

iVhiie the groundwork for Califor-

lia's freeway system was laid through

nabling legislation which was enacted

n 1939, the evidence of the accom-

plishments which have unfolded from

his program became apparent only

ecently.

The accelerated construction

3f these facilities through the post-

vvar period now is rapidly being ex-

Danded into long avenues of modern

nighways as the initial short stretches

oi freeway continue to be linked into

:onnected thoroughfares.

Substantial Results

The past 12 months period has

produced substantial results in the

development of a system of freeways

in District IV measured in mileage,

xpenditures and other terms. One
V'ear ago a total length of 140.5 miles

of freeways and expressways were
carrying traffic in District IV. Since

chat time an additional 18.1 miles

were completed and it is noteworthy

that all but 2.3 miles of the additional

ength were initially constructed to

full freeway standards.

The role which these state high-

v\ay facilities plav in helping to

solve the transportation problems of

a major metropolitan area is signifi-

cant. In 1951 the San Francisco

Planning Commission adopted a traf-

ficways plan as the transportation

section of their master plan. The
text of this plan, in part, states:

"The trafficways plan of San Francisco

is designed as a guide for the attainment

'to the greatest degree possible of the fol-

, lowing objectives:

"1. Adequate provision for the expedi-

tious, convenient and safe movement
of vehicular traffic, including rubber-

tired public transit vehicles v/here

appropriate, between all neighbor-

hoods, community areas, and work-

ing areas of the city, and the gate-

ways leading into and out of the

city.

"2. Development of an efficient, eco-

nomical and balanced system of

major trafficways consisting of free-

ways, major thoroughfares, and sec-

ondary thoroughfares, each em-

ployed where it is most suitable and
effective from the standpoint of

present and prospective traffic move-

ment and from the standpoint of the

present and desirable future use

and development of adjoining land

areas.

"3. Coordination of the trafficways sys-

tem with related transportation plans

and facilities of other categories,

especially public transit, as well as

with other related features and fa-

cilities of land development pro-

vided for in other sections of the

'master plan.' " •

City Planning Report

The San Francisco Department of

City Planning in its annual report

dated January, 1955, makes the fol-

lowing comment concerning progress

on the trafficways:

"Closely related to the city-wide

land use plan is the trafficways plan.

Adopted July 17, 1951, by the City

Planning Commission, it is now be-

ginning to take shape in a rather

spectacular manner, through projects

being built by the city as well as

others being constructed by the Cali-

fornia State Division of Highways.

Bayshore Freeway, a state project,

now nearing completion for its entire

length, is adding a new feature to the

character of the city.

"A national award was recently

granted the State Division of High-

ways for the design of its 'skyways'

in the complex 'over and under' pat-

tern of viaducts at the junction of

the Bayshore, Central and Embarca-

dero Freeways with the Bay Bridge

in the South-of-iMarket area. The state

engineers have opened up new vistas

that can be seen by motorists from

these new viaducts, a panorama of

imposing city skyscrapers developing

with breathtaking suddenness.

Bayshore Freeway Costs

Construction and right of way
costs for the 6.4 miles of the Bay-

shore Freeway in San Francisco come
to a total of approximately 139,832,-

000, of which over $20,000,000 were

for the acquisition of rights of way.

Total length of structures is ap-

proximately 8.4 miles. San Francis-

cans using this artery can now re-

port average daily time savings of

from 10 to 25 minutes per trip.

Benefits have likewise accrued to

users of thoroughfares formerly car-

rying traffic now using the freeways.

The choking peak hour congestion is

gone, and abutting property owners

are benefiting from a chance of easier

access and less noise."

The annual report of the City Plan-

ning Commission of Oakland dated

September 8, 1954, also comments on

the contribution made by freeway

construction in that city. The report

states:

"Adopted in 1948, the freeways

and major streets section of the mas-

ter plan sets forth a 20-year program

for meeting the needs of the auto-

mobile age. The plan provides a well-

knit pattern of traffic arteries designed

as the framework of the city's circu-

lation system. Since adoption, notable

progress has been made in translating

the plan into reality.
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LEFT—Division Street Interchange on Bayshore Freeway in San Francisco showing progress of construction on final units of the freeway which will conned with

the Bay Bridge approach in the center right of the picture. RIGHT—Looking westerly along the initial unit of the Central Freeway in San Francisco from its junc-

tion with the Bayshore Freeway at the Division Street interchange to its present terminus at 13th and Mission Streets,

"A major traffic bottleneck was
substantially relieved with the re-

routing of Eastshore Freeway traffic

from Seventh and Eighth Street to

Fifth and Sixth Streets between Oak
Street and Market Street. This was
accomplished bv the construction of

bridges over the Posey Tube approach.

These bridges will later serve as on
and off ramps for the elevated free-

way."

Elevated Roadways

The engineering achievement in

providing an artery of high utility

from a traffic standpoint has also

added to the aesthetic quahties of the

metropolis. The elevated roadways of

the freewa\- in San Francisco afford

motorists an excellent opportunity to

view the splendor of her world fa-

mous skyline as they approach the

central district of the city. The mag-
nificence of the view has appropriately

led to the local designation of the ele-

vated freeway system as "skyways."

To complement the beauty of the

vista from the roadway of the skyway
structures the construction has at-

tained distinction in vet another man-

ner. The unit of the viaduct first to

be finished which terminated with

ramps connecting to Ninth and Tenth
Streets at Bryant Street was judged

by the American Institute of Steel

Construction to be the most beautiful

Class II steel bridge opened in 1954.

This award was on the occasion of

an annual nation-wide competition

which includes bridges costing over

1500,000 and having no span over

400 feet.

Forty-five Contracts Under Way

As of March 1, 1955, District IV
had a total of 45 construction con-

tracts under way which represent a

construction cost totaling $62,300,000.

A number of these projects cover

improvements of a conventional high-

way type including those which are

minor in scope. However, 26 of

the jobs are for construction of

full freeways on an additional 41.0

miles of modern facilirs^ at a cost

of $58,764,000.

With the revenue now anticipated,

financing is provided for construc-

tion and acquisition of right of way
totaling $60,893,000 in District IV

during the 1955-56 Fiscal Year. Of
this amount, $57,170,000 has been

allocated for freeway type improve-

ments. Thus in the Bay area, in ex-

cess of 90 percent of the current and

programmed funds have been and

will continue to be expended for

freeway development.

The accompanying map illustrates

how the freeway routes are encircling

the Bay and are radiating out from
the metropolitan area to the north,

east and south. The development of

these routes together with the six

existing bridges and with the Rich-

mond-San Rafael Bridge now under

construction, is gradually contribut-

ing to the breaking of the barrier

imposed by the geography of the

Bay area. At the same time progress

on this combination of facilities is

adding to the convenience and safety

for large volumes of traffic in their

movement between residential and

occupational centers of the region as

well as for other users whose needs

are served by a highway transporta-

tion system.

The items which follow cover high-

lights of the progress during the past

and Public Works



12 months in the development of a

system of freeways in District I\'.

together with information concern-

ing future projects for which financ-

ing has been provided:

BAYSHORE FREEWAY

An important unit of the Bayshore

Freew a\' in San Francisco between

Sixteenth and Seventh Streets \\as

placed into service when the north-

bound lanes were opened on July 20,

1954, followed by opening of the

southbound lanes on August 27, 1954.

The roadways are carried on elevated

structures of all-welded steel con-

struction similar in design to the

adjacent award-winning section of

the skyway.

As the previously completed sec-

tion of the freeway concentrated the

bulk of the traffic on the on and off

ramps connecting with Bryant Street

at Tenth and Ninth Streets, the new

section materially relieved the con-

gestion on the terminal ramps and

clearly indicated that further freedom

of movement could be anticipated as

ramps on subsequent sections are

made available. The work on this

0.7-mile project was done by the

Guy F. Atkinson Compan\" at a cost

of 13,2.^0,000.

Immediately east of the finished

portion, work is ncaring completion

on two subsequent contracts. The
unit from Eighth Street to Fourth

Street, which was started in October,

1953, extends over a distance of 0.7

mile and will provide on and off

ramps at each end of this unit. Charles

L. Harney, Inc., is the contractor on
this $3,900,000 project.

Other Units

The other job is 0.2 mile long,

between Third Street and Fifth Street.

The work which is being performed

by Eaton and Smith at a cost of

1830,000 will provide a connection

with the San Francisco-Oakland Bay
Bridge and will later furnish a tie to

the future Embarcadero.

To tiie south of the first unit of

the Bayshore Freeway which was
completed in San Francisco, work
has been under way on a 1.7-mile

contract which was awarded to

Charles L. Harney, Inc., on May 25,

1953. This $2,400,000 project will be

completed this July. The freeway

lanes have already been opened to

traffic and the only work which re-

mains to be done is at the Third
Street interchange. Thus, at this time

a continuous section of freewa\' is in

service for a total length of five miles

in San Francisco from Third Street

and Bayshore to the perimeter of the

central district.

Urgently Needed Link

The most urgently needed link on

the Bayshore Highway is the ultimate

bypass of the congested area through

\'^isitacion Valley in San Franciscd

and through Brisbane, between Third
Street and Sierra Point. On the north

end of this section, work was started

on a contract in May, 1954, which
was awarded to Edward Keeble for

grading and structures between Third
Street and Candlestick Point. This

$700,000 project is 0.7 mile long.

Continuing southward from Candle-

stick Point the freeway alignment

traverses open water of an arm of

San Francisco Bay. Work was pre-

viously completed on two contracts

for filling experimental sections of

embankment on the bay mud. The
first job extended 0.3 mile south-

ward from Candlestick Point and the

LEFT—View of construction operations for closing of 3.6-mile gap in Bayshore Freeway. Candlestick Point in foreground, looking south across open water toward

Sierra Point. RIGHT— Fill operation for Bayshore Freeway midway between Candlestick Point and Sierra Point. Wedge-shaped form is used during end-dumping

operation to maintain outward flow of mud. This view, which shows shape of mud wove, was taken during low tide.

California Highways



LEFT—View of Eayshore Freeway during final stages of construcfion looking north from vicinity of Hillsdale Boulevard interchange in San Mateo. RIGHT—View

of Ralston Avenue interchange on Bayshore Freeway in Belmont near completion of construction.

second unit, 0.4 mile long, \\as lo-

cated farther out in the bay where
the mud depth was greater. Another

step was taken when bids were
opened March 16, 1955, for a $400,-

000 project to fill the gap between

the two experimental units.

Over Water Fill

The work of constructing this fill

is an interesting undertaking. The
mud which reaches a maximum depth

of 70 feet is highly fluid in its natural

state. It has been determined that a

dry fill could be constructed so as

to reach a fairly stable condition

through displacement of the mud by
the weight of the fill material. This

operation results in a mud wav^e ex-

tending ahead some 600 feet to 800

feet. As it was found that this mud
has a tendency to set up when it re-

mains undisturbed for a short period

once initial displacement has occurred,

a placing plan has been followed

which concentrates the end-dumping

of material on a small area at the for-

ward end of the fill as long as sub-

sidence continues at an appreciable

rare. Also, the fill is pushed forward

in the form of a pointed nose to

maintain an outward flow in the mud
wave. Whenever there is cessation of

operations for more than 24 hours,

such as over a weekend, charges of

dynamite are jetted into the mud in

advance of the fill and are set ofT to

start the movement of the mud again

as further \\eight is applied.

In this manner, work is progress-

ing on a double shift basis on a

$K500,000 contract held by Guy F.

Atkinson Company for continuing

the fill south\\ard through the cen-

tral portion of the open water link.

Continued progress is assured through

funds which have been included in

the 1955-56 budget in the amount of

13,200,000 to fi'nance the final fill

operation and building of structures

on this section. Still another contract

for paving of this 3.6-mile link will

be required before a continuous free-

way on the Bayshore from San Fran-

cisco to San Alateo County becomes

a realitv.

In San Mateo County

Continuing southward in San Mateo

County, finishing touches are being

applied to a five-mile contract by
Piombo Construction Company on

the Bayshore Freeway ber^veen Six-

teenth Avenue in San iVIateo and San

Carlos. This $4,100,000 project is al-

ready serving traffic and has increased

the continuous length of the facility

already in use on the peninsula to

16.2 miles.

Thus, when the construction across

the open water is completed, which

is expected in 1957, a total length of

25 miles of freeway will be in opera-

tion from downtown San Francisco

to San Carlos.

Further progress on this route is

indicated through the opening of bids

on April 6, 1955, for an 0.8-mile unit

in the vicinity of Menlo Park, which

includes an interchange at Willow-

Road. This intersection is presently

the scene of maximum congestion on

the remaining portion of the original

Bayshore Highway between the San

and Public Works



». .:dmie.imrai>\iiB!

Expresiway improvement on Skyline Boulevard through area which is being rapidly developed in the

northerly portion of San Mateo County

Carlos terminus of the freeway and

San Jose.

In the San Jose area plans have

been completed for a 1.6-mile sec-

tion of the Ba\'shore Freeway from
Santa Clara Street to Rosa Street.

It is expected that the right of way
will be cleared soon to permit early

advertising for bids on this unit.

Financing is provided through $1,600,-

000 in the 1955-56 Fiscal Year con-

struction program.

CENTRAL FREEWAY

The start of a new freeway route

was made available to San Franciscans

through the opening of the initial

unit of the Central Freeway on March
1, 1955. This freeway is shown on
the city tralficwa>s plan as extending
from the Division Street Interchange

on the Bayshore Freeway to the ap-

proach leading to the Golden Gate

Bridge at a location near Lombard
Street and Van Ness Avenue.

The completed section which is

0.8 mile in length, follows Thirteenth

Street to a terminal ramp at Mission

Street. The steel structure which
supports the freeway, resembles the

previously completed portion of the

skyway and makes provision for local

traffic at ground level beneath the

facility.

\^iaduct structures which form a

wye at Division Street to permit

direct interchange of traffic in three

directions at Division Street, were

finished at the same time as the

Thirteenth Street lateral. The work
on the Mye connections and the

main freeway unit was done by

Charles L. Harney, Inc., under three

contracts at a total construction cost

of 14,500,000.

On April 1, 1954, a further step

was taken when the California High-
way Commission adopted the route

for another section of this free\\av

which extends northerly to Turk
Street. Plans are being prepared for

this extension of the Central Free-

way and the tempo of right of way
acquisition will be stepped up by
virtue of an allocation of 15,100,000

in the 1955-56 Fiscal Year program
for this purpose.

EMBARCADERO FREEWAY

On March 2, 1955, MacDonald.
Young & Xeison and Morrison Knud-
sen Company, Inc., submitted a low-

bid of $5,200,000 for building the

first unit of the Embarcadero Free-

way in San Francisco. This project

will continue the skyway easterly

from the point where the Bayshore

Freeway connects with the San Fran-

cisco-Oakland Bay Bridge approach

at Fourth Street to on and ofl" ramps
which connect with Mission Street

at Beale Street and Main Street, re-

spectively. The design for this project

utilizes a two-level type of viaduct

which separates opposing traffic ver-

tically in order to keep the right of

way needs to a minimum.
The 1955-56 Fiscal Year budget also

provides financing in the amount of

12,600,000 for a second unit of the

viaduct which will extend to the Em-
barcadero. Meanwhile, work is pro-

gressing on plans and negotiations are

under way for the acquisition of right

of way for the continuation of this

artery northerly along the Embarca-
dero to Broadway.

SOUTHERN AND WESTERN FREEWAYS

With the approaching completion

of final work on the Bayshore and

the progress which has been made
on the portions of the Embarcadero
and Central Freeways, for which the

routing has been determined, atten-

tion is now being directed to other

segments of an integrated freeway

system in San Francisco.

Two additional routes merit a high

priority as projects which will facili-

tate the movement of large volumes

of traffic within the city. These have

been designated as the Southern and

Western Freeways. The first of these

routes starts at the county line in the

California Highways



UPPER—Construction operations on additions to the

distribution structure /ooking westerly toward the

approach to the San Francisco-Oakland Bay

Bridge. The dual two-lane roadways in the lower

left of the picture are detours which have been

constructed on temporary timber trestles. LOWER—
View of construction operations on East Bay Distri-

bution Structure looking east toward MacArthur

Boulevard.

vicinity of Junipero Serra Boulevard

and traverses the southerly portion of

the city to a junction with the Bay-

shore Freeway at Alemanv Boulevard.

The general route for the Western
Freeway under study starts at the

same location at the county line and

traverses the western portion of the

city in the area to the south of the

Golden Gate Park and thence runs

easterly to a junction with the pro-

posed Central Freeway in the vicinity

of Oak Street.

While both of these routes follow

the general location of a combination

of freeway facilities which have been

delineated on the San Francisco Traf-

ficways Plan, a number of alternate

locations in these general areas will be

reviewed during the study. The citA-

and Public Works



LEFT—View oi the first completed unit of the Eastshore Freeway to the north of the distribution structure; Powelt Street interchange in center; Ashby Avenue inter-

change beyond. RIGHT—View of construction operations for north section of Eastshore Freeway looking north from site of the University Avenue Interchange

toward the El Cerrito Overhead.

is also taking steps to implement the

work wliich is being performed b\'

the Division of Highways and their

present studies include a proposal for

a continuation of the Southern Free-

way from the Bavshore Freeway to a

junction with the proposed Southern

Crossing.

EASTSHORE FREEWAY

Much activity has taken place in

the metropolitan Bay area on the

Eastshore Freeway during the past

year. In September, 1954, Fredrickson

& Watson Construction Company and

M & K Corporation started work on
a $1,700,000 contract on this route.

Extending from Market Street be-

tween Fifth and Sixth Streets to

Eleventh and Cypress Streets, this

0.7-mile project will provide an ele-

vated facility m hicli should he read\'

to carry traffic this September.

On the intervening 1.4 miles be-

tween this construction and the dis-

tribution structure, bids will soon be

received for the continuation of the

improvement. On this particular sec-

tion the freeway is to be carried on

a double-deck viaduct in a manner
similar to the plan which has been

developed for the Embarcadero Free-

way in San Francisco. A budget allo-

cation of $7,015,000 to finance the

work is the largest amount that has

ever been earmarked for a single high-

way contract in the Bay area.

Next in sequence on this route is

the 14,500,000 contract with Mac-
Donald, ^'oung & Nelson, Inc.. and

.Morrison Knudsen Company, Inc., for

the expansion of the distribution struc-

ture. Three additional ramps are be-

ing provided in conjunction with the

modification of portions of the exist-

ing structure.

The original structure was an early

example of a direct type of inter-

change that served traffic well until

a fourfold increase to a volume of

about 120,000 vehicles per da\' oc-

curred. The impro\ements now under

way which are expected to be finished

in October, will allow for doublinu

of present traffic without congestion.

The expanded structure is laid out on

three levels which results in the elimi-

nation of cross weaving traffic move-
ments.

Congestion Eliminated

Continuing north from the distri-

bution structure a 1.5-mile section of

the Eastshore Freewa\- was completed

in November, 1954, by Peter Kiewit

Sons' Company at a cost of $2,800,000.

This project eliminated the congestion

which resulted from the first of a

series of signalized intersections on

the Eastshore Highway through an

interchange w hich was provided at

Powell Street.

From Ashby Avenue northerly to

the El Cerrito Overhead work has

been under w a\' on a $4,800,000 con-

tract, also held by Peter Kiew it Sons'

Company for the continued conver-

sion of the northern section of the

I'astshore Highway to an eight-lane

freeway. This contract which is

.scheduled for completion in August
covers (jradinij for the full three-mile

8 California Highways



Consfrucfion scene on Eastshore Freeway project in Oakland from Market fo 10th Street where route turns into Cypress Street and runs north. The 1.4-mile sec-

tion along Cypress from this project fo the distribuiion structure is scheduled to be started this year as a two-level viaduct at an estimated cost of $7,01 5,000.

and Public Works



LEFT— Construction operations on Route 228 connection between the Eastshore Freeway at San Lorenzo and Castro Valley. RIGHT—Looking east along location

of Route 228 connection from Washington Avenue interchange on Eastshore Freeway to the recently completed Castro Valley Bypass which appears in the distance.

length, paving between Ashby Ave-
nue and University Avenue, and con-

struction of the Ashbv Avenue Inter-

change.

This interchange is now in use and

as a result the second in the series of

signalized intersections is now carry-

ing heavy vokinies of traffic without
interruption. The scheduled comple-
tion date for the remaining work on
this project is August, 1955.

On January 3, 1955, work was
started on a $2,250,000 contract

awarded to Stolte, Inc. & Gallagher

& Burk, Inc., for the balance of the

[Kuing and structures between Uni-
versity Avenue and the El Cerrito

Overhead. The operations on this 1.6-

milc project are expected to be com-
pleted in October, 1956.

On the southerly section of the

Eastshore Freeway a noteworthy ad-

dition to the Bay area freeway system
was made on July 2, 1954, when a

9.3-niiic portion from Warm Springs
to San Jose was opened. Constructed
to full freeway standards, this facility

includes traffic interchanges at impor-

tant intersections and affords a much
needed measure of relief to traffic on
Highway 17 between San Jose and

Oakland. The work was accomplished

in tAvo contracts, one held by the

Fredrickson & Watson Construction

Compan\' and M & K Corporation,

and the other b\- the Granite Con-
struction Company, at a total cost

of 14,000,000.

.\t the present time a 14-mile gap

exists on this route between ^^'arm

Springs and the southern end of the

previously constructed freeway units

between Oakland and Ha\\\ard. Prog-

ress toward the final elimination of

this gap is seen, however, as 14,500,000

has been included in the 1955-56 Fiscal

Year budget for a 5.6-mile southward
extension to Beard Road.

It is expected that bids will be

received for construction of this proj-

ect late tills summer. Meanwhile, work
is going forward on plans and acqui-

sition of rights of way for the sec-

tion which will culminate in the final

closing of the gap. When this is ac-

complished a total length of 38.0 miles

of modern facility will be providing

traffic service between San Jose and

Oakland and the Eastshore Freeway-
south will be completed except for a

short stretch within the City of Oak-
land.

us so

A 1.5-mile freeway bypass through
Castro \'alley on Route US 50 was
opened to traffic on September 14,

1954. Ihe work was performed b>-

Fredrickson Brothers under a $1,270,-

000 contract.

Continuing w csterly from the com-
pleted unit, work has been under way
since June, 1954, on a 2.9-mile section

of full freeway that will tie into the

Eastshore Freeway at San Lorenzo.

The construction which is being per-

formed on this $2,900,000 contract b\'

Ball & Simpson, Erickson, Phillips &
Weisberg, is expected to be completed

next December.

To the east of the Castro Valley

bypa.ss plans have been completed for

the improvement of a final 5.3-mile

section of the original route between
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Castro \'allc\' and the San Joaquin

Valle\- which remains to be improved

to modern standards. As the 1955-56

budget includes an item of 14,680,000

for this final link, it is expected that

work \\ ill be under way on a contract

at this location this summer.

At the easterly boundary of Ala-

meda County a District X project

which extended from Tracy to the

Altamont Pass included a 1.7-mile

section in Alameda County. The com-
pletion of work on this expressway

marked an important step forward in

providing an adequate highway fa-

cilit>' from the San Joaquin \^alley

to the Bay area. The completion of

two projects, one currently under

construction and one which has been

budgeted, will result in a continuous

freeway or expressway ride from
Tracy to Oakland, a distance of 51

miles via US 50 and the Eastshore.

Tiic heavy traffic on the metro-

politan terminus of this route empha-

sizes the need for the completion on

a direct alignment to the Bay Bridge

approach in Oakland. Such a measure

would not only relieve the load caused

by through traffic on this route which

is presentl)' using the Eastshore Free-

way between San Lorenzo and Oak-

land, but would also furnish a vital

traffic service to local users. To ac-

complish this a step was made on

January 26, 1955, when the California

Highway Commission adopted a route

for a portion of a freeway along .Mac-

Arthur Boulevard ber^veen the distri-

bution structure and Park Boulevard

in Oakland.

Following the commission action

work has been pressed on the plans

for this freeway unit and funds have

been made available to commence the

acquisition of necessary rights of way.

fxpresswoy on US 50 at crossing of the Delta Mendota Canal near the Alameda-San Joaquin County tine.

New consfrucf/on /oins with the original four-lane divided facility through the Altamont Pass in the dis-

tance where the ramps of an interchange are discernible.

Meanwhile, studies are also under

way which will lead to the deter-

mination of the remaining section

through Oakland, together with its

easterly extension to Castro Valley.

MOUNTAIN BOULEVARD

The improvement of Mountain
Boulevard in the City of Oakland

to freeway standards was originally

undertaken by Joint Highway Dis-

trict No. 26. Work on a 1.1-mile sec-

tion near Lake Temescal was previ-

ously completed under the direction

of the joint highway district. At the

request of Alameda and Contra Costa

as member counties, together with

the City of Oakland, the State agreed

to the dissolution of the joint high-

way district on July 1, 1954, in a

measure which was taken in an effort

to speed up the development of this

route. The action was taken with the

understanding that Alameda County
and Oakland would continue to con-

tribute toward the financing of the

future projects.

On March 30, 1955, bids were

opened for a one-mile project be-

tween Thornhill Drive and Ascot

Drive with an estimated cost of

11,200,000. It is also expected that

bids will soon be received for a

$150,000 separation structure at Lin-

coln Avenue on this route.

us 40-RICHMOND TO CARQUINEZ

Construction of this freeway was

started at the Richmond end by the

award of a contract to MacDonald,

Young & Nelson, Inc., for two struc-

tures, one over the Santa Fe tracks

at 47th Street and one over San Pablo

Creek. This work was completed in

November, 1954, at a cost of $380,-

000. Work on the principal contract

was started in November, 1954, when
Fredrickson & Watson Construction

Company started operations on a

15,400,000 contract which will com-

plete the initial 4.8-mile unit in July,

1956.

Meanwhile work is continuing on

the plans and acquisition of right of

way for remaining sections of this

route northerly to the Carquinez

Bridge and southerly to the Albany

Overhead in Alameda County where

the w ork previously described as part

of the Eastshore Freeway commences.
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View of Final stage of conslruclion of *he Orinda interchange

OAKLAND-WALNUT CREEK
AND CONCORD-DANVILLE

I he congestion on Higln\;i\- 24
to the east of the Hroadw a.\ Low
Level Tunnel has been at record level

for the past few years due to the
accelerated development which has
occurred in the \\csterl\' portion of
Contra Costa County. The first mate-
rial progress toward alleviating this

condition was realized on ALarch 10,

1955, when a L2-mile section of
freeway, including an interchange at

Orinda Crossroads was full%- opened
to traffic.

The work was performed b\- Fred-
rickson & Watson Construction Com-

pany- and iVI & K Corporation, at a

cost of 11,500,000.

Bids were opened on March 30,

1955, for a similar type of project

which will provide an interchange at

the Pleasant Hills Road intersection.

The estimated cost of this 1.3-mile

undertaking is also $1,500,000.

Adtlifional work which has been
included in the 1955-56 Fiscal Year
program includes a 2.8-mile freeway-

bypass of Lafa\'ette which is imme-
diately west of the Pleasant Hills

Road Interchange project and another
section, also 2.bi miles in length, ex-

tending northerly from Walnut Creek
to .Monument. Tiie budget allocations

for these projects are 13,800,000 and
$3,580,000 respectively, and it is an-

ticipated that right of way will be
cleared to permit receiving bids for
both of these projects early this

summer.

Further progress in the improve-
ment of highway transportation in

this area occurred on January 26,

1955, when the California Highway
Commission adopted a route for the
further extension of the freeway sys-

tem from a wye in Walnut Creek in

a southerly direction to a point one
mile south of Danville. Aleanwhile,

improvement of another portion of

the Danville Highway is foreseen as

bids were opened on Alarch 23, 1955,

for improvement of a 2.1 -mile section

extending northerly from Dublin to a

point near the Alameda-Contra Costa
county line.

\\'hile an interchange will be pro-
vided through a separation which is

to be built at the Dublin intersection

with US 50, a plan is being followed
tiiat has been used on other recent

construction in niral areas. The initial

two lanes of a future divided facility

will be constructed on this project

and sufficient right of way together

with access control has been acquired

in order that the improvement may
later be developed into a full frccwa>-

when traffic conditions and availabilir\-

of further funds warrant such action.

ARNOLD INDUSTRIAL FREEWAY

Witii tiic previous improvement of

the portion of the Arnold Industrial

Highwa\' in Contra Costa County as

a partial freeway through the con-
gested area between Willow Pass and
Antioch, work on this thoroughfare
was limited to a single project during
the past year.

The conflict of traffic at the inter-

section at grade wiiicli was originally

provided at Loveridge Road reached

a magnitude which warranted a higher

standard of development. Under a co-

opcrafi\e agreement with the counr\',

an agreement was made calling for

the State to pay for the cost of a

separation structure and Contra Costa
Count}' to pa)- for the connecting
ramps, which actually constituted the

major portion of the project.

A contract was subsequently let to

Gallagher & Burk, Inc., at a cost of

12
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$280,000 in March, 1954, for the con-

struction of an intcrcluingc at this

location and the improvement N\as

opened to traffic on April 1, 1955.

Thus, while a limited freeway
does not provide the same measure

of safety and convenience which is

obtained from the full development,

the work which has been done at the

Lo\cridge Road intersection is an ex-

ample of what ma\- be accomplished

in the fuuire at other locations on

e.\presswa\"s.

SKYLINE BOULEVARD

\\'ith the development of the resi-

dential areas in San Mateo County
extending easterly from the coast and

westcrh- from the peninsula to a

point where the subdivisions are con-

verging upon the ridge along which

Skyline Boulevard is located, em-

phasis has been placed upon the need

for an improved facility to serve as

an additional major connection with

San Francisco.

December, 1954, marked the com-

pletion of the first project w hich pro-

vided a 2.3-milc section of express-

way from Edgemar Road at Alcmanv'

Boulevard, at a cost of 11,000,000.

To the north of the completed

section plans have been completed

and bids will soon be received for

two additional units which will ex-

tend the improvement to Lake Merced

Boulevard in San Francisco at an ad-

ditional expenditure of approximately

$1,000,000.

LOS GATOS-SANTA CRUZ

To keep pace with the traffic needs

beyond the immediate metropolitan

area, emphasis has been placed on

free\\ay bypasses designed to relieve

congestion which accompanies loca-

tions through residential and com-

mercial districts. Such a situation is

being met in the town of Los Gatos

through the construction of a 2.4-mile

bypass.

Work will soon be finished on

structures for the future freeway

under a $370,000 contract with Carl

N. Swensen Companv-.

Meanwhile, operations arc now
under way on a second contract

which was awarded to L. C. Smith

for the balance of the roadwork on

this project. It is expected that work,

which will cost $1,300,000, will be

completed in November.

In Santa Cruz action also has been

taken to relieve the congestion which

has resulted from the routing of high-

way traffic over city streets. Here, a

$1,270,000 project which will extend

from the north city limits of Santa

Cruz on the Santa Cruz-Los Gatos

highway to Mission Street, is sched-

uled to be ready for the advertising

of bids by mid->ear.

us 101-GOLDEN GATE BRIDGE
TO SANTA ROSA

The past \ear has witnessed a

number of important steps toward

achieving a continuous freeway be-

LEFT—Construcfion operafions on Golden Gate Bridge Freeway immedialely north of ffie bridge. New lanes will lead to portal of (win bore of Waldo Tunnel

which appears to right of existing tunnel portal. RIGHT—Construction operations tor Golden Gate Freeway.
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Consirvcfion operations on foundations for new bridge across Ricfiordson Bay in Marin County. When the

new six-lane divided facility is completed the existing timber bridge which has reached the end of its

useful life will be removed.

rween the Golden Gate Bridge and
Santa Rosa. The Waldo approacli

which has recently been appropri-

ately designated as the Golden Gate
Bridge Freeway, has been the scene

of two major contracts.

The Guy F. Atkinson Company is

finishing their work on a $4,500,000

contract which covered grading, con-
struction of a twin bore opposite the

\Valdo Tunnel and structures on a

4.0-mile section of this route. Work
lias also been started (m the second
job, a 51,300,000 contract with A. G.
Raisch Company, for completing the

construction and paving of this unit.

The work on tliis final contract is

scheduled to be finished in December.

The Golden Gate Bridge and High-
wa\- District contributed $5,000,000

toward the cost of this project.

One mile north of tiic Waldo ap-

proach, the building of a new bridge

across Richardson Bay is well under
way. The contract for this $3,200,000

structure is held by Duncansen, Ilar-

reison & Pacific Bridge Company, and

work is scheduled for completion in

October, 1956. Aleanw liiic, funds ha\c

been builgetcd in the 1955-56 I'iscal

Year to fill in the gap between the

Waldo approach and the new Rich-

ardson Bay Bridge, as well as to ex-

rend the freeway to a point 0.3 mile

north of the .-Mto intersection. Bids

have been requested for this 1.5-miie

unit for which $1,730,000 has been
allocated.

Greenbrae Intersection

Several miles to the north a meas-
ure of relief will be provided at the

Greenbrae intersection. This will be
in the form of construction which is

proposed from a $1,000,000 allocation

in the same budget to finance a por-

tion of the Greenbrae interchange.

The initial work which will serve as

an interim development will separate

southbound traffic and thus remove
the most serious bottleneck on US
101 in Marin County and at the

same time provide substantial relief

for northbound traffic. The balance

of the work required to complete
this interchange, together with the

adjacent sections of the freeway in-

cluding an interchange at the Corte
Madera intersection, will follow at a

later date.

Another step in the over-all pro-

gram to provide an integrated modern
highway transportation network, oc-

curred on June 17, 1953, when the

California Highway Commission
adopted the routing for a freeway
connection betw een the San Quentin
wye just south of San Rafael and

the westerly end of the Richmond-
San Rafael Bridge. Plans are being

prepared for this 2.2-mile link so as

to permit scheduling of the improve-

ment to coincide with the completion

of the bridge. The initial facilities, will

be required in October, 1956, when it

is expected that the first deck of the

bridge will be finished. The planning

includes the necessary consideration

for the expansion of these facilities at

such time as the second deck of the

structure is placed into service.

Petaluma Bypass

Strides are also being made in the

area from Petaluma to Santa Rosa to

overcome the congestion on the ex-

isting route through the heart of the

business district in Petaluma, and upon
the present two-lane highwa_\' extend-

ing northerK' to Santa Rosa.

Two current contracts cover work
w hich is in progress on the Petaluma

Bypass. The first one to be let covered

two sets of twin structures w liich are

being built across tiie navigable chan-

nel of Petaluma Creek and over the

tracks of the Northwestern Pacific
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Railroad. This construction, done at a

cost of $900,000, is practicall\- com-
pleted, and was perfomied by Erick-

son, Phillips and W'cisherg.

The second contract, held b>- Par-

rish Brothers and Carl N. Swenson
Conipan\-, extends northerly 8.6 miles

from a point one mile south of Peta-

luma Creek. This job covers grading

for the entire length and pa\ing and

structures on the southerly five-mile

portion which will constitute the

Pctalunia Bypass. The operations are

sciicduled for completion in June,

1956, at a cost of $3,700,000.

On March 16, 1955, bids were
opened for a northward e.xtension of

this freeway to Wilfred Crossing. This

project, which is estimated to cost

$2,800,000, includes paving of a three-

mile graded section of the preceding

contract and will result in a freeway

unit 7.9 miles in length when finished.

Plans arc nearing completion and

right of way is being acquired for

the remaining section between Wil-
fred Crossing and Santa Rosa, a dis-

tance of 5.0 miles.

NAPA AREA

Representative of a project which
h;is been designed to replace a sec-

tion of substandard alignment in a

rural area, is the work under way
on a 2.7-mile section on Sign Route
37 in Napa County. The work ex-

tends easterly from a point two miles

east of the Sonoma-Napa County line

and the current operations cover the

construction of the initial two lanes

of a future four-lane freeway facility

for which the right of way and access

control have already been provided.

The $410,000 contract with Arthur B.

Siri, Inc., will be completed later this

summer.

Route of the freeway htypass of Petafuma where operations ore under way on two contracts for the

structures and roadworii for the new facility

A further improvement of this na-

ture is also projected at another loca-

tion in Napa County. On August 25,

1954, the California Highway Com-
mission adopted a freeway routing

for a five-mile section of the St.

Helena Highwa\', extending from the

north end of the Napa Bypa.ss to one

mile south of Yountville. While the

initial construction has not yet been

programmed, funds have been in-

cluded in the current budget to com-
mence the acquisition of rights of

way.
Plans are completed and right of

way is being acquired for the con-

struction of an expressway between
four miles north of St. Helena and

Calistoga, a length of 3.7 miles. An
initial two-lane facility with right of

way for ultimate four lanes is pro-

posed.

SERVING HEAVY URBAN TRAFFrC

DURING CONSTRUCTION

Most of the major freeway projects

in this area have been developed

along the locations of the existing

highway routes as economics have

dictated the incorporation of some
of the original improvements and
right of way as a part of the new
facility. This condition has posed

many problems of a complex nature

in the planning and construction of

the individual projects.

As the freeways which have been

started or completed thus far were of

high priority because of traffic con-

gestion, it was considered essential

that traffic should be subjected to a

minimum of inconvenience during

the construction period. In this re-

gard the actual goal has been to make
provisions for the conduct of traffic

through the work on a par with the

service offered by the original fa-

cility. In many cases this meant con-

struction of multilane, paved detours

conforming to geometric standards

acceptable for prevailing speeds. In

some cases portions of ramps and

frontage roads were developed on an

expanded basis to serve this purpose.

No doubt the greatest challenge to

our design and construction engineers

has occurred on the current contract

for the modification of the East Bay
Distribution Structure. Here, an exist-

in? facilitv which in its original form
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was a complex direct type of inter-

change earning 120,000 vehicles per

da\% is being expanded to more than

twice its initial size. The new con-

struction is closely interwoven under,

over and alongside the present ramps.

It has also been necessary to re-

move portions of the structure ^\•here

connections are being made to the

new facilities. This has been accom-

piislied in part hy the construction

of two sections of a trestle t\pe de-

tour alongside portions of tlie ramps.

Except for a relatively few^ occasions

\\ hen it was necessary to erect steel-

worlc over traveled roadways, and a

small number of vehicles was required

to follow a detour routing during

earlv morning hours, the bulk of the

traffic has continued to use the fa-

cility w ithout inconvenience from the

work.

RIGHT-OF-WAY ACQUISITION

Perhaps the most important and

certainly the most remunerative single

step in economical use of highway
funds was the creation of a revolving

fund for the advance acquisition of

rights of wa_\'. The California Legis-

lature in 1952 made available to the

Highw^ay Commission, the sum of

$10,000,000 as an advance fund to be

used for the purchase of rights of

way where pending expensive devel-

opment patently conflicted with pro-

posed freeway routes, and Mhere con-

struction could not be financed for

several years. In 1953 the fund was
increased to $30,000,000 permitting

full operation of this program of

prior purchase.

Funds in the amount of approxi-

mately 5 million dollars have been
authorized in this district and of this

total, about 3 million has been obli-

gated. Time and effort required in

the acquisition of real property is a

matter of common knowledge. To
reap the potential savings in the ad-

vance acquisition plan has required

constant vigilance, however, the re-

sults have justified the intensity of

the effort. In addition to preventing

development on land required for

future projects which would later be

removed to the inconvenience and
possible intangible loss to investors,

properties now purchased under the

advance acquisition plan for $19,000,-

STATUS OF DISTRICT IV FREEWAY PROJECTS

March, 1955

000 would otherwise cost the State

an amount estimated at $114,000,000.

CONCLUSION

The expeditious, convenient and safe

movement of traffic has been a primary
objective in this program of modernizing

highway transportation. Elimination of

grade crossings, reduction of side friction

due to multiple access, high standards of

grade and alignment, v/ide traffic lanes,

and improved signing, have, among nu-

merous other features, produced facilities

which encourage rapid and convenient

transportation through maintained speeds
over long distances. What, then, is the

story of safety?

Unfortunately, safety cannot be effec-

tively discussed without reference to acci-

dents; the lack thereof, being the direct

result of the degree of safety which the

facility offers. The period of observation

has been sufficiently long to permit reli-

able appraisal, particularly with respect

to accidents involving fatalities. While
accidents involving property damage or

minor injury are of great consequence,

the heavy toll of fatal accidents in itself,

stresses the need for effective action.

It is customary to refer to fatality sta-

tistics in terms of 100,000,000 vehicle

. . . Continued on page 21



Monticello Dam Highway Relocation Is

Through Rugged Terrain

By L. C. GABEREL, Senior Highway Engineer

Construction of the Monticello

Dam as part of the Solano Project

of the U. S. Bureau of Reclamation

has necessitated the relocation of por-

tions of Routes 6 and 102, State Sign

Routes 37 and 128.

The dam, as presently being con-

structed, is a reinforced concrete

arched type, 270 feet high and 1,017

feet long. It is located on Putah Creek

at "Devil's Gate," at the approximate

junction of Napa, Yolo and Solano

Counties where Putah Creek is in a

rocky canyon. The reservoir will

stretch for more than 20 miles above

the dam, the main body of the reser-

voir being in the Berryessa Valley.

This valley is about 11 miles long

and lYi miles wide and is composed

of fertile lands devoted to agricul-

ture. The Town of Monticello is

located in tliis valley and will be

covered with approximately 100 feet

of water when the reservoir is full.

The capacity of the reservoir is 1,600,-

000 acre-feet and it covers more than

20,000 acres of land.

When the dam is completed and

the reservoir is full of water, approxi-

mately 16 miles of the existing state

highway will be inundated. The total

amount of existing highway replaced

by the 16.3 miles of new construction

will be 21.5 miles. The portions of

existing highway not subject to in-

undation but replaced by the new lo-

cation will probably remain as county

road.

Project in Three Units

The sections of relocated high-

way are being built in three units.

The survey and design work for all

three units have been accomplished

by the Division of Highways with

the Bureau of Reclamation handling

the field engineering and inspection

work during construction.

Since the existing highway passed

through the location where dam con-

struction must start, a detour road

above the top of the south abutment

(A) Permanent bridge across Pufah Creek; (B) Temporary bridge across Pulah Creek; (C) "Devil's Gate"

damsife, Monticello Dam; (D) Relocated highway. Unit No. I; (E) Highway Route 6 now abandoned; (F)

Highway Route 6 to be abandoned; (Cj Berryessa Valley

of the dam had first priority. About
one-half of this 2.8-mile-long detour

is on temporary location that will be

inundated, but is necessary to carry

public and contractor's traffic during

construction of the dam proper.

This first unit cost approximately

$1,175,000 and was included as part

of the initial contract for the dam.

It starts in Yolo County and imme-

diately crosses Putah Creek into So-

lano County. It then runs on a 7

percent grade up Cold Canyon across

rocky bluffs above the dam and to a

point just beyond where the perma-

nent construction ends. The temporary

construction then descends on a 9

percent grade, again crosses Putah

Creek and ties back into the existing

highway just west of the dam site in

Napa County. The bridge across Pu-

tah Creek on the permanent construc-

tion was designed by the Bureau of

Reclamation to Division of Highways
standards. It is 26 feet wide between

curbs, 448 feet 8 inches long, of re-
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(A) Abandoned State Highway Route 6; (B) Permanent portion. Unit No. ); (C) Temporary portion. Unit
No. I; (D) Unit No. 2, showing relocated Route 6 winding down into Markley Canyon^ (B) Shows I6OI00I

fill at Station 1(8 and ISSIoot cut at Station 121

inforced concrete, with prestressed-

precast beam construction on round
piers with eight equal spans. The
bridge across Putah Creek on the

temporary portion, also designed by
the Bureau of Reclamation, is of tim-

ber construction 24 feet wide and 456

feet long.

Heavy Construction

The second unit of road, now
under construction, is about 10 miles

long and runs from the approximate
dam site to the head of the (lipell

X'aliey at the junction with the exist-

ing Route 6. This unit, at the ap-

pro.ximate cost of $1,700,000, was
let as a separate contract by the

Bureau of Reclamation. The construc-

tion is through precipitous country
with brush-covered, rockv hillsides.

Grades up to 7 percent must be used

on rather tortuous alignment. There
are many deep cuts and high fills;

the maximums are 185 feet and 160

feet respectively.

The third unit, about 4.9 miles

long and estimated to cost approxi-

mately 1725,000, is soon to be adver-

tised for construction by the Bureau
of Reclamation. It runs from the head
of Capell Valley to the junction with

Route 102, about 15 miles east of

Rutherford. Some of this unit is also

in steep, brushy country but a good
portion is tiirough comparatively level

meadow lands along Capell Creek.

There is one bridge on this unit de-

signed by the Bridge Department. It

is 26 feet wide and 205 feet long with

steel girders on concrete piers.

Major Construction Items

The roadway section for the per-

manent construction is 26 feet wide,
ail paved with two inches of plant-

mixed surfacing. The total cost of

all this road construction is approxi-

mately 3.6 million dollars. The major
construction items for the total re-

location amount to: 210 acres of

clearing, 2,200,000 cubic yards of

roadway excavation, 13 million sta-

tion yards of overhaul, the one tem-
porary and two permanent bridges

previously mentioned, a double 8x8
foot reinforced concrete bridge at

Soda Creek, a double 8x7 foot re-

inforced concrete bridge at Oak Moss
Creek, a large number of multiplate

culverts ranging in size from 60 inches

to 150 inches in diameter, and many
smaller pipe culverts of reinforced

concrete and corrugated metal.

The first unit, now completed, was
part of a $7,628,991 contract let to

Peter Kiewit Sons' Co. & Parish Bros,

as a joint venture. The second unit is

a $1,663,806 joint venture contract

let to Stolte, Inc., Gallagher & Burk,

Inc., and Lee Stephens.

The third unit has been designed

and the Bureau of Reclamation is pre-

paring to advertise for bids.

The Solano Project, of which the

highway relocation is a part, is under

the supervision of B. P. Bellport,

Construction Engineer for Region 2,

Bureau of Reclamation, with head-

quarters in Winters. Road construc-

tion resident engineer for the bureau

is Dee Wren.

NEW COMMISSIONER
PUBLIC ROADS

Secretary of Commerce Sinclair

Weeks has accepted the resignation

of Francis \'. du Pont, of Wilmington,

Delaware, as Commissioner of Public

Roads, and appointed him Special

Assistant to the Secretary in develop-

ing the President's 10-year National

Highway Program. Simultaneously

Secretary \Veeks appointed Charles

D. Curtiss of Kensington, Maryland,

Deputy Commissioner, to succeed

du Pont as Commissioner.

Mr. du Pont has served as Commis-
sioner of the Bureau of Public Roads,

U. S. Department of Commerce, since

April 1, 1953.
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TcO Main Access to Monument

From West Greatly Improved

V_().MPLETioN of a contract on State

Sign Route 190 in Inyo County was

tlie fourth in a series of projects

whicii have greatly improved the

main access route to Death \'alley

National Monument from the west.

The last unit constructed began two
miles south of Lone Pine at the junc-

tion with US 6/395 and continued

southeasterly around the north side

of Owens Lake, which is now dry,

to a point approximately four miles

northwest of the town of Keeler, a

distance of 7.9 miles.

The old roadbed was exceedingly

narrow and alignment and sight dis-

tance were poor. Throughout the

project the grade line followed the

existing ground line and was well

below the adjacent ground, mostly

in a trench section which collected

runoff water, blowsand and debris.

Route Is Shortened

The new alignment shortened the

route about 0.4 mile and eliminated

By GENE SNYDER, Resident Engineer

two crossings of spur tracks to mines

and quarries from the narrow gauge
Southern Pacific Railroad. The road-

bed section consisted of two 12-foot

lanes with 2-foot shoulders of road-

mixed surfacing over three inches of

imported base material.

The eastern half of the project

traversed an area of sand dunes which
during extremely heavy sand storms,

had buried the old road at various

times in the past. A turnpike design

was used in this area to raise the grade

line well above the surrounding coun-
tryside to prevent the accumulation

of drifting sand on the roadway.
The contract for this project was

awarded on April 5, 1954, to George
E. France Co., Inc., of Bakersfield.

Work was started April 16 and com-
pleted August 16, 1954, at a cost of

1158,900, exclusive of engineering.

slope Finishing

The major portion of the earth-

work consisted of excavating sandy

material from borrow ditches at the

sides of the road to make the road-

way embankment in the middle. Side

slopes were mostly 6 : 1 with back

slopes excavated at 4:1. As the grad-

ing progressed on the project it was
noted that the contractor was having

trouble finishing the loose sand slopes

with ordinary grading equipment. At
the suggestion of Milton Harris, then

district engineer, the contractor built

a drag, consisting of a 10-foot piece

of railroad rail and six truck tires.

The drag was laid out in a triangular

shape by tying three tires to the rail,

then a row of two tires followed by
a single tire, thus forming a flexible

mat. The drag was pulled rail side

first by a small crawler tractor and

did an excellent job of finishing the

slopes.

While constructing embankments

the contractor had some difficulty

applying enough water to obtain com-

paction. Nearly twice the amount of

Looking easterly. Owens River Bridge in middle distance. Old road to left and new alignment to the right in background.
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UPPER— looking northwesterly from end of projeci. Old highway to the right with new crossing of the Southern Pacific Railroad narrow-gauge tracks to the left.

CENTER—Beginning of job looking easterly from junction with US 6/395. lOV/ER—Looking easterly showing junction of old and new alignments.
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water estimated \\as necessary to com-

plete the earthwork. While excavating

for culverts it was noted that water

applied during construction of em-

bankments had percolated to a depth

of eight feet.

Water From Owens River

Water was obtained from the

Owens River which crosses the proj-

ect about 2.6 miles from the point of

beginning. Normally water flows the

year around at this location even

though the main flow of the river

is diverted into the Los Angeles

Aqueduct approximately 30 miles up-

stream. Fortunately, the work was

well ahead of schedule as the water

supply dried up during the week the

contractor finished hauling imported

base material.

State Sign Route 190 east of the

Sierra carries local traffic of the

Keeler, Darwin and Panamint \'alley

area and through traffic from the

Death \^alley and Las Vegas area.

A special traffic count taken February

25, 1953, revealed that about 80 per-

cent of the traffic consists of trucks

hauling ore and vehicles transporting

employees to and from the mines.

Each year this route is becoming

more important as an outlet for a

large area where strategic minerals are

mined and ores milled and carried bv
trucks to mills and markets. One of

the largest mines in the area is the

Anaconda Copper Mining Company's

lead and zinc mine at Darwin which

employs 250 people when in full pro-

duction.

FOURTH ANNUAL BONNEROO

GUTHRIE VICE CHAIRMAN
James A. Guthrie, member of the

California Highway' Commission and

pubHsher of the San Bernardino Swj,

was elected vice chairman of the com-

mission to serve for the year ending

January, 1956, it was announced by

Chairman Frank B. Durkee.

Guthrie, serving his fourth term on

the commission, succeeds Chester H.

Warlow of Fresno as vice chairman.

The Construction Department of

District MI, Division of Highways,

w ill have its Fourth Annual Bonncroo

Stag Party at the Rodger Young
Auditorium, 936 West Washington

Boulevard, Los Angeles, on the eve-

ning of May 6, 1955.

F. B. Cressy, Assistant District Engi-

neer, Construction, District VU, con-

ceived the idea for these annual get-

togethers some four years ago, and

they have proved a great success in

promoting a spirit of friendly rivalry

and competition among both engi-

neers and contractors to produce the

best work.

The purpose of this party is to

honor resident engineers and con-

tractors who completed the 10 best

contracts in District VII during the

calendar year 1954. The occasion also

provides an opportunity for Division

of Highways personnel and con-

tractors to become better acquainted

h\- spending an enjoyable social eve-

ning together.

The 10 best contracts will be an-

nounced at the party. The resident

engineer and the contractor on the

best contract will each be awarded

a "topper," a trophy consisting of a

miniature gold plated roller, mounted

on a pedestal with suitable inscription

commemorating the award and the

occasion. Assistant resident engineers

and the contractor's superintendent on

the best contract will be awarded

certificates of merit.

Last year's winners were Haig
Ayanian, resident engineer, and Ukro-

pi'na, Polich and Krai, contractors.

Division of Highways personnel

and contractors and their employees,

are cordially invited to attend.

TAXI, TAXI

There are some 750 taxicabs in

San Francisco and over a thousand

in Los Angeles.

DISTRICT IV FREEWAYS
Confinued from page 16 ..

.

miles, and expressed in such figures, the

rate on rural highways is 9.39—far too

many, but nonetheless true. However, on

the same basis, the rate on full freeways

Is 2.12, thus permitting the comparison

that despite high volumes of traffic, mo-

torists are four to five times as safe per

mile while travelling on the modern free-

way. Such a comparison is a measure-

ment of progress which is most gratifying.

This report covers a year of significant

progress in the development of the metro-

politan freeway system in District IV. As

in all projects of magnitude, the initial

planning and processing is not apparent.

Only in the latter phases of development

does achievement meet the eye. While

greater accomplishments may be attained,

nevertheless this has been a year of

visual evidence that a continuous and

integrated freeway system is developing

toward the usefulness its planners en-

visioned. With continued progress on an

undiminished scale the light can be seen

which will mark the realization of such a

system.

FARMERS AND THE MOTOR VEHICLE

Farmers in the United States own
nearly 7,000,000 cars and trucks.

Prof. Moyer Honored
A university of California engineer

has received a distinguished service

award for outstanding achievement in

highway research, the National Re-

search Council has announced.

Ralph A. Moyer, professor of civil

engineering at the university's Berke-

ley campus and research engineer in

the Institute of Transportation and

Traffic Engineering, was one of two

men to receive the Roy W. Crum
Award for Distinguished Service at

a recent meeting of the Highway

Research Board, National Research

Council in Washington, D. C.

Professor Moyer has done con-

siderable work in pavement design,

driving safety, and road surface char-

acteristics. In addition, he has done

much work on the economics of

freeways, and the results of his studies

have been available through scores of

articles, papers and research reports.

CAR MILEAGE

One out of every five cars in use

in the United States has been driven

more than 80,000 miles.
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us 97 Improvement Dorris to Oregon Sfafe

Line Unit Completed

By W. H. JACOBSEN, Resident Engineer

THF, FIRST Stage is complete! The
initial unit of the Alacdoel to the

Oregon state line project on U. S.

Highway 97, State Route 72, in

Siskiyou County was completed on

December 7, 1954. With the comple-

tion of this contract by Clements

Construction Company and Clements

C()mpan\' the first major improve-

ment in Route 72 to modern stand-

ards in 20 years has been achieved.

The completed section eliminates a

serious traffic bottleneck between the

town of Dorris and the Oregon state

line.

The alignment of the 2.8 miles
of new construction followed verv

closely the old highway alignment

and required that the contractor main-

tain a suitable two-way road for traffic

at all times. While this ordinarily con-

stitutes only a normal construction

problem, at this location the excava-

tion had to be blasted through large

lava boulders laid down by water or

ice action. Normal blasting would
have closed the road to traffic. In

addition to the problem of maintain-

ing traffic was the danger to a main

line railroad tunnel belonging to the

Soutiiern Pacific Railroad Company
which was approximately' parallel to

the highway- for 1,500 feet and below
the cut slopes in various places.

Excavation Problems

In this area (known locally as

Dorris Hill) was located the largest

portion of the excavation. Owing to

these two hazards the contractor was
obliged to confine his blasting to

small shots, which could be cleaned

up readily and at the same time cause

no damage to the railroad tunnel

which had been relined the previous

year at considerable expense.

Looking south from Oregon line. The highway passes through cut in the baclcground. In right foreground is turnout.
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showing railway tunnel at the leftj with highway passing through cut in center background

The contractor hired an expert

seismologist to inspect the tunnel

prior to the blasting operations tnd

to check on the possibilit>' of struc-

tural damage due to the blasting.

This was done by using a pin type

seismograph placed in the railroad

tunnel to determine the effect of

passing trains and then the effect of

the blasts.

Only that portion over Dorris
Hill was built to complete four-lane

. . . Continued on page 58

Looking south from the Oregon state line. Highway and railroad go through the low gap—Dorris Hill—which appears in the distant skyline.

i^i^K^tfii
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Freeway Vistas....
Ihe new freeway through Ontario,

Claremont and Pomona is by far the

most interesting piece of road be-

tween Rcdlands and Los Angeles.

At least, that was our impression

Saturday while making a round trip.

Never in modern times has the

motorist had such a magnificent view

of the California scenery. As >'ou

leave the old alignment of Highway
99 in the Cuasti vineyards and \eer

toward Upland, the full sweep of the

snow covered mountains stands be-

fore vou. There is nothing to obstruct

your view—bill boards, hot dog stands,

or the like—and Alt. Wilson is almost

centered in the view.

Splendid View

On tiie reverse trip, the scene is

even more striking since the road

rises on a series of fills through Po-

mona and Claremont. These elevations

sweep away the usual clutter of road-

side foreground and take your eyes

out over the vast orange groves and
to the steep and spectacular San Ga-
briel Mountains.

You suddenly realize that we
have been hiding our much-acclaimed

(The accompanying observations

on a recently completed section of

the Son Bernardino Freeway ap-

peared in the column entitled "With

a Grain of Salt," written by Frank

and Bill Moore and appearing in a

recent edition of the Redlands Daily

Focfs.—Editor.)

California scener\ —that thousands of

motorists have driven east from
Los Angeles without ever seeing the

beauty of our land.

We have heard that on the Penn-

sylvania Turnpike the straightaway

driving is so monotonous that tired

motorists tend to become inattentive

and accidents befall them.

The design of the Ontario-Pomona
freeway, with its balance of cuts at

one end and fills at the other, was
not addressed to the problem of

monotony and accidents. But the

changing elevations certainly do lend

interest and variety.

You are west bound on a road that

is at ground elevation. Then it goes

down into a big ditch for a mile or

t^\•o, climbs back to ground level,

Motor Trip in South

Offers Attractions

goes up on a fill, back down to earth,

up over another fill, and so on through
Pomona.

Saturday Morning Trip

The road is a roller coaster with

the ups and downs reduced to a

gentle, pleasurable sensation.

It was 9 a.m. Saturday morning
when we went through Claremont
and the lack of traffic was little short

of astonishing. But on a moment's
reflection the reason is not hard to

find.

The free\\av was carrying very

little local traffic. Those motorists

were to be found elsewhere—on city

streets.

On Saturday morning many people

are using their cars to go to town for

shopping and all of the other errands

people do. The commercial district of

the city becomes jammed and stays

that way.

But on Saturday morning the week-
end, holiday traffic is only beginning.

The volume doesn't amount to much
—not when put on a superhighway.

The visible separation of local and

through traffic is something new and

striking.

Traffic flows smoothly throvgh the Claremont area, where the freeway is bordered by orange groves, subdivisions and palm trees. Note gentle rise and dip of

freeway grade. View is east from Alexander Avenue.
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County Rodd Standards Are Steadily

Raised With State Help

ByW. C. KIEDAISCH

Supervising Bridge Engineer Bridge Designs
In the last eight years there has

been a marked advance in the design

and construction of county bridges.

This advance is one of the more
valuable results of the Federal Aid
Secondary Program and is best illus-

trated by the excellent structures re-

cently designed and constructed by
county engineering staffs.

In allocating the federal funds to

the counties, the states were assigned

the responsibility of administering the

expenditures. In Cahfornia, the federal

aid secondary projects are advertised

and constructed as state contracts.

This necessitates state standards as

far as specifications, project plans

and construction engineering are con-

cerned.

All FAS projects are initiated by
the board of supervisors through the

county road commissioner and out-

lined in a project report and program.

On projects which consist of, or in-

clude, a bridge the next step is a field

review at the site made jointly by
representatives of the Bureau of Pub-
lic Roads, the Division of Highways
and the interested county. At this

review, the details of the structure

are discussed and, if possible, fixed.

Various types of structure suitable

for this site are considered and, occa-

sionally, the most economical choice

must await estimates based on rough
structure quantities required for prac-

tical alternate bridges.

Counties Do Good Job

Also at the field review, the county
representatives indicate their ability

with respect to performing the pre-

hminary and construction engineer-

ing for the project and they are

encouraged to assume those responsi-

biUties. The counties usually have
confidence in their abiUty to con-
struct satisfactory roadways as con-

trolled by their individual local condi-

tions, but the majority are often

wary of the technicalities involved

in the design and construction of a

bridge. The confidence and experi-

ence they have gained when they
have performed the engineering on a

structure have enabled them to raise

the standards of construction, increase

the economic life of their projects

and they will ultimately reap the

resultant financial rewards.

In most instances, the counties have
been pleased with the talent buried in

their own engineering organizations

which was uncovered in the processes

of handUng the complete engineering

for these projects. This talent was
then available for use on projects in-

volving county funds only and the

result has been to raise the standard

of count)' design and construction.

Cooperation From State

Close contact with the engineering

staffs of the counties has been main-
tained by the Division of Highways
to carry out a basic objective of the

Collier-Burns Act of 1947 that the

counties become as self-sufficient as

possible in engineering their projects.

That great advances have been
made in this respect is shown by the

following comparison.

Of the 20 FAS bridge projects con-

structed or under construction by June 30,

1947, the counties designed 15 percent

and furnished the construction engineer-
ing for 45 percent.

Of the 105 FAS bridge projects con-

structed or under construction by June 30,

1954, the counties designed 44 percent

and furnished the construction engineer-

ing on 57 percent.

Many Types of Bridges

These bridge projects vary in total

contract cost from $9,000 to $637,-

000. They also range in structure

t\pes from widening of a small

bridge through movable bridges to

those carrying expressways over ma-
jor streams.

Following Division of Highways
practice, two counties have recently

initiated an expansion of their engi-

neering organization to include a

department primarily interested in

recording the data pertinent to their

existing bridges, with particular refer-

ence to their structural condition and
adequacy for traffic. They also pro-

pose regular inspections of each

structure in the hope that minor
repairs will correct a distressed con-

dition before it necessitates major re-

pairs or structure replacement. From
this information the counties will be

better qualified to determine their

present and future needs with respect

to structures and distribute their con-
struction and maintenance funds ac-

cordingly. As the counties expand
this phase of their operations the

maps produced for the county by
the Highway Planning Survey should

prove of great value.

Foundation Studies

Also following Division of High-
ways practice, the counties have

recently tended toward obtaining

foundation studies of proposed struc-

ture sites in order to ensure the most
economic structure design and life.

Often the lack of proper subsurface

information has caused the destruc-

tion of or major damage to a struc-

ture long before it would be obso-

lete for other reasons. These cases

can be suddenly embarrassing to the

county owner in a pohtical and finan-

cial way. Also, the cost of the foun-

dation study is usually returned to the

county in the shape of savings in

foundation cost and construction.

. . . Continued on page 29
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Horizontal Dri
New California Approach

In Landslide Control

By A. W. ROOT, Supervising Materials and Research Engineer

T„Ihe avoidanck, prevention and
control of landslides constitute an

important phase of highway design,

construction and maintenance in Cali-

fornia. There arc numerous types of

landslide, which have been variously

classified according to kind of mate-

rial, type of movement, causes and a

great man\' other factors.

Probably the most prevalent type

of landslide, and the one ^^'hich is

most troublesome to highwa>" engi-

neers in California, is the "slump"

type. In this type of landslide the

movement occurs along internal slip

surfaces, and characteristically the

surface cracks are concentric, and

concave toward the direction of

movement; the top surfaces of the

moving blocks or units are often

tilted backward toward the slope;

the surface of rupture may approach
an arc of a circular curve, concave

upward, but the shape of the curve

is greatl\' affected by any discon-

tinuities in the material. Most road-

way slipouts are slump-t\pe landslides.

Causes of Landslides

1 he factors or conditions conducive
to land movement are numerous, and
it is seldom that one "cause" can be
assigned to a landslide. Nevertheless,

it is generally agreed that ground
water is a major contributing factor

in the vast majority of slump-type
landslides in California. Ground water
ma\' act in several ways to induce
land movement: the activating forces

are increased by hydrostatic pressure

or by seepage forces; in the presence
of ground water, resisting forces arc

reduced by pore pressure or b_\- lower
shear strengths of the soil.

Interception and removal of sub-
surface water is often an effective

method of preventing or controlling

landslides, especially the "slump" rvpe.

One method f)f subdrainage used ex-

tensively in California consists of
installation of horizontal drains, which

are 2-inch perforated pipes placed in

drill holes bored into a slope. The
drains are usually 100 feet to 300

feet in length, and on gradients vary-

ing from 1 percent to 20 percent.

Horizontal drains are frequently, but
erroneously, described as "H\drau-
ger" drains. "Hvdrauger is the pro-

prietary name of one type of drill

used for installing horizontal drains.

One of the principal advantages of

the horizontal drain method of con-

trolling landslides is the relatively low
cost compared to other methods of

stabilization. The use of horizontal

drains is restricted to soil formations

which can be drilled economically

with available drilling equipment.

Constant efforts to improve methods
and drilling equipment have made
possible the economical installation of

horizontal drains in all but the most

difficult formations.

H/drauger and McCarthy Drills

For several years all of our drilling

was done with "Hydrauger" equip-

ment and some of these units are still

in use. Diamond * drill A-rods are

used with these drills; all of our

earlier drilling was done with fish-

tail or auguer-t\-pe bits having tung-

sten carbide inserts. These bits were
made up in our own shops. When
small size oil-field type roller bits

became available we experimented

with them and found them greatl\'

superior to the fish-tail and auger bits

* This is a name designating standard core drill

fittings, which may be used with any type of

drill bit. Diamond-set bits, although used for

coring solid rock or concrete, are not normally
used for drilling horizontal drains.

UPPER—4l'2'inch rock bit, SVa-inch rock bit, and 4-inch fish-tail bit with tungsten carbide inserts.

LOWER—N-rod coupling and A-rod coupling.

f
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for drilling rocky formations. Ac-

cordingly, \vc adopted the roller-type

bit for all drilling except in rock-

free earth. Figure 1 shows the rock

bits and fish-tail type bit.

Adoption of the roller type

bit enabled us to drill to greater

depths and through more difficult

rock formations wliich could not be

penetrated with the fish-tail and

auger bits previously used. But at

the same time the more difficult

drilling increased power require-

ments and caused greater stresses

on both the drill rods and the drill

unit. As a result, breakage of the

A-rods became excessive, and it was

found that the Hydrauger air motors

did not supply sufficient power. The
type of drilling which we do with

the rock bits appeared to require a

more rugged and more powerful

drill unit than the Hydrauger which

had been used exclusively in the past.

Heavier Drilling Equipment

Our first attempt to use heavier

drilling equipment was with the Mc-
Carthy Rock Boring Machine shown
in Figure 2. This drill, which was

designed for use with continuous

helical augers, drills rapidly in earthy

formations, but cannot drill to depths

greater than about 150 feet, nor will

it penetrate broken rock formations.

By means of a water swivel fabricated

in Headquarters Shop of the Equip-

ment Department the McCarthy ma-

chine was converted to a rotary type

drill, using diamond N-rods and a

CROSS SECTION OF AN ACTUAL HOAOWAY S



Equipment Engineer Earl E. Soren-

son to do the job. Mr. Keleher, with

the cooperation of the author and

other personnel of both the Equip-

ment and Materials and Research

Departments, began designing the rig

in January, 1954. By March, 1954,

the final drawings had been com-

pleted for a machine having the

desired features and meeting our

specifications; on June 30th the shop

had completed its construction.

The new drill rig, for the most

part, is comprised of standard or

proven parts or subassemblies similar

to those used in manufactured drills.

The machine is unique because it

incorporates the desirable features of

various machines into a Hght-weight,

compact drill rig especially suitable

for the type of drilling required for

installation of horizontal drains. The
power unit is a 20-h.p. Wisconsin

four-cylinder, air-cooled engine, con-

nected through a fluid drive to a four-

speed Ford transmission. Rotation of

the chuck is accomplished by a gear

train from the transmission enclosed

in an oil-tight housing. The entire

drive assembly is mounted on a

iivdraulically operated carriage with

a travel of si.x feet. A Vickers 10-

gallon-per-minute oil pump, driven

by the Wisconsin engine, supplies

oil to two hydraulic cylinders, by

FIGURE 3
California horizontal drill with drill rod and bit in drilling position

Hydrauger drill in operation

California horizontal drill with casing in chuck

FIGURE 4

means of which the thrust can be

controlled at any desired feed pres-

sure up to 4,000 pounds.

Special Chuck Assembly

A specially designed chuck assem-

bly was required to permit the use

of long lengths of drill rod or casing,

;ind to provide for interchanging

chucks for different size rods. Stand-

ard A-rod and N-rod chuck heads

arc used, with a shop-designed chuck
holder which permits quick change

of chuck heads. A special chuck for

gripping the tv\-o-inch casing is used

in the same chuck holder. The com-
pleted drill rig is shown in Figure 3

and Fi{^ure 4.

During the design of the machine
many diflicultics were encountered.

Because these problems were solved
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on the drafting-board rather tlvan by

cut and try methods, very few modi-

fications were required after the ma-

chine was fabricated. The cost of

constructing the drill did not exceed

the preliminary estimate.

On completion of the drill rig it

was taken to American Canyon on

U. S. 40 in Solano County for its

first operational test. During this test

it performed satisfactorily, and has

since been used on two other hori-

zontal drain jobs. One of these instal-

lations was in District V on San

Marcos Pass where the new Cali-

fornia horizontal drill rig was used

exclusively. Eighteen drains were in-

stalled at this location, five of which

were 300 feet or more in depth and

7 others at least 250 feet deep. This

drilling was done at a very reasonable

unit price, comparatively speaking,

and the drains were very successful

in intercepting the subsurface water.

The ease with which this work was
accomplished by the new drill rig

was a new experience and a great

satisfaction to every one associated

with it.

As was expected, operation of the

new drill revealed some "bugs"; how-
ever, only a few minor changes were

found necessary and these are cur-

rently being made. The satisfactory

performance of this first drill unit

and its freedom from defects attest

to the soundness of design and the

high quality of workmanship. All

personnel who participated in the

conception, design and construction

of this new horizontal drill are to

be commended for their ability and

efforts.

COUNTY ROAD BRIDGES
Continued from page 25 . .

.

The final proof of the value of the

program is the quality of the bridges

recently designed and constructed by
the more rural counties on county
roads without any aid from federal,

state or other agencies. These ex-

amples prove that these counties can,

on their own initiative, construct

adequate, economical, modern struc-

tures which will compare favorably

with those constructed by any other

agency.

Highway Unit Has
Woman Road Planner
Quite a "drawing attraction" they

have in District VII of the State

Division of Highways here * * *

She is Miss Marilyn Jorgenson, 28,

and blonde. She also holds the dis-

tinction of being the only fully li-

censed and registered female civil

engineer in the entire state-wide Di-

vision of Highways. She is the only

woman in the entire division holding

a rating of associate highway engineer.

Miss Jorgenson is in the design

section of the highway headquarters

here. Which means that she designs

freeways—ramps, gradings, drainage,

rights of way. Everything but bridges.

The job also entails estimating, tons

of technical reports, and comparative

studies. Her immediate supervisor is

Jess Reynolds, senior engineer in

charge of the design section.

Minnesota Grad

Right now, she is wrestling with a

five-mile section of the San Diego

(Sepulveda) Freeway in the vicinity

of Venice. On this job, she heads

what is called a "design squad." In

addition to herself, it includes an

engineering aide, a delineator, and a

junior engineer.

The pretty young woman, of Scan-

dinavian extraction, graduated from

the University of Minnesota in 1948

with her bachelor of civil engineering

degree.

Why did she take up civil engi-

neering?

"Well," she explains simply, "I like

mathematics and I didn't want to be

a teacher."

Miss Jorgenson and her parents

moved to Los Angeles shortly after

her graduation and she went to work
for the Division of Highways.

MARILYN JORGENSON

Holds Chapter Office

It wasn't until last summer that she

was able to take a two-day examina-

tion that resulted in her license as a

full-fledged civil engineer. This is

because six years' experience is re-

quired before an applicant is eligible

to take the stiff licensing exam. There

were 1,500 applicants taking the test

and, as you might imagine. Miss Jor-

genson was the only woman among
them.

So, they're pretty proud of her

over at the Division of Highways.

And all her other conferees also must

regard her rather highly. They've just

elected her secretary-treasurer of the

transportation group of the Los An-

geles Chapter of the American Society

of Civil Engineers.—/i?t Ryon in the

Los Angeles Times.

TRAFFIC STRIPING

Traffic lines were painted and main-

tained on about 11,500 miles of state

highways during the 1953-54 Fiscal

Year. The cost, exclusive of work

performed by cities, was $716,105,

including the painting of pavement

markings.

BETTER SIGNAL LAMPS

The Division of Highways now
uses traffic signal lamps with a guar-

anteed life of 6,000 hours instead of

the previously specified 4,000 hours.

This permits replacement of lamps on

an eight-month instead of a six-month

schedule.
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Prestressed Girders Son Bernardino-Santa Ana

Freeway Bridge Interchange

By WARREN B. JAMES, Resident Engineer

|hk Route 26/2 Separation, which

will provide for improvement of the

interciiange facility between the San

Bernardino Freeway and the Santa

Ana Freeway is located in the City of

Los Angeles in the vicinity of Aliso

Street on the easterly side of the

Los Angeles River. The existing fa-

cilities are lacking in provision for

direct interchange for westbound traf-

fic from the San Bernardino Freeway

to the Santa Ana Freeway. The new
bridge being constructed will provide

for this direct interchange.

The interchange structure is built

to span the four existing freeway

arteries and their two connecting

ramps and the rather unusual inter-

weaving of roadways at this point has

called for many innovations in design

and construction.

Construction work under these

conditions presents many interesting

problems for both the contractor and

the engineer.

Detours Required

Problems for the contract began

with the start of the job. The first

was that of providing a detour for

the westbound San Bernardino Free-

way in a space only wide enough for

two lanes of traffic. The limiting fac-

tor was the space available under the

Alacy Street Bridge where the Pacific

Electric Railway occupied the major

portion of the area with a main line

freight track. The need for a three-

lane detour to take care of the three

lanes of freeway traffic was con-

sidered so urgent that conferences

were called with the railway to evolve

some method of alleviating the situ-

ation. The railway finally agreed to

move their tracks into a restricted

clearance position thereby providing

enough space for an additional nine-

foot lane. With the resulting 28 feet

of width three narrow lanes were
provided which although below the

standard width of 12 feet, actually

handled traffic in a quite satisfactory

manner.
Tunnel Walls Removed

The detour was tied in with and

was a part of one of the larger con-

tract items, that of removing the top

and one side of the old Pacific Electric

Railw ay Underpass for the westbound

San Bernardino Freeway. As soon as

the above detour was finished and

traffic switched over to it the con-

tractor moved in with a battery

General view of the separation as seen from Macy Street Overcrossing
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Lifting prestressed girder into place

of 3-inch pneumatic rock drills

which were put to work on the side

walls of the tunnel and approach.

Following this the roof of the tunnel

was cleared of earth overburden and

a steam pile hammer fitted with a

special cutting bit, and handled with

the usual pile driving rig, was set on
it for breaking up the slab. This top

averaged three feet in thickness and

was heavily reinforced. The pile ham-
mer and bit broke out the concrete

in sizes generally easily handled.

About 100 tons of reinforcing steel

was salvaged as scrap. The walls, on

the other hand, were principally of

gravity type and without reinforcing.

They varied from about four feet

thick at the top to 12 feet at the

bottom.

The drills were used to outline the

walls in rectangular blocks about six

feet square with holes spaced closely

together. The outlined blocks were
then broken out by use of internal

hydraulic jacks which were run into

the holes about two-foot centers and
expanded. Those blocks which were
too large to handle were reduced to

size by means of a swinging ball.

Due to the proximity of sewers and
storm drains the specifications pro-

hibited dropping a ball. In total about

3,000 cubic yards of concrete were
removed at a contract cost of over

$60,000.

Restricted Working Conditions

One of the most obvious over-all

problems on the job was that of

limited working space. The only areas

available for operations on most of

the work were the narrow strips of

planting area between the ramps and

roadways. Coupled with this, due to

traffic conditions, the contractor's op-

erations in the roadways were limited

in the daytime to the hours between

9.30 a.m. and 3.30 p.m. and at night

from 6.30 p.m. to 6 a.m. He was also

restricted from placing falsework in

the freeways and in the ramps. His

only access to the work was over the

congested freeways and all equip-

ment moved from spot to spot had

to be flagged through traffic.

The separation structure is 798 feet

long between abutments plus 145 feet

of a concrete cellular approach struc-

ture on the east end. It also included

several hundred feet of paving at each
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Panorama view of separafion sirucfure taken from center of radius point. In center is view of central pc

end and beneath the structure. The
bridge is 28 feet wide between curbs

and is on a 370-foot centerline radius

cur\c. It has a maximum supereleva-

tion of 10.5 percent and maximum
grade of 8.5 percent. Incorporated in

the structure near its center are two
prestressed girder spans over the east-

bound San Bernardino Freeway and

the eastbound Santa Ana Freeway.

Prestressed Girder Construction

The prestressed girders are 48 feet

long and 16 in number. They were
cast on the ground, prestressed and
hoisted into place where diaphragms,
facia girders and deck were poured
on them. The remaining spans of the

bridge were of the usual box-girder
type and poured in place. Some of
the falsework required for these was
over 40 feet high. The deck spans

Cables and shear reinforcement

were all supported on single round
reinforced concrete columns six feet

in diameter.

The prestressed girder spans Mere
perhaps the most noteworthy innova-

tion on the structure. They were
designed as inverted T-beams on
which the deck was to be poured
after erection. The bottom flange was
3 feet 8 inches wide and varied from
6 inches thick at the stem to 4 inches

thick at the outside edges. The stem
was 3 feet high by 1 foot thick at

the ends and having a 6-inch wet
thickness through the center section

of the girder. The stem had step keys
on top to key into the deck which
together with the protuding stirrups

securely bonded the two together.

At the girder ends bearing angles

w ere cast in a step at the approximate
half height of the girder so that the
girder could be hung on the support-

ing bearings cast in the adjacent spans.

These beam bearings were set on the

approximate 10 percent superelevation

of the deck so that the beams would
hang with their bottom flanges par-

allel to the soffit of the adjoining box
girder sections.

High Strength Concrete

The wide and thin bottom flange

of the prestressed girders contained

!:-inch shear and temperature bars

on 12-inch centers which made the

girders hard to pour. Both high
strength and workability were de-

manded in the concrete and this was
obtained by the use of seven sacks
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(dge showing ibe ihree levels of freeway separafion ai this point. Los Angeles Cify Hall in background.

of cement per cubic }ard. A w orking

strength of 4,000 pounds per square

inch was obtained and girders were
all poured without rock pockets ap-

pearing.

Prefabricated and prestressed con-

crete girders were used over the

freeways primarily to eliminate the

necessity for falsework in the streets

but also the use of concrete carried

out a uniformity in line and mate-

rials that blended with the rest of

bridge. The necessity for keeping the

freeways open at all times is quite

obvious when viewed at the site. By
the latest count, each of the four legs

of the freeway carries between 38,-

000 and 40,000 vehicles per day.

Traffic reaches a peak in the morn-
ing and again in the afternoon but is

very heavy throughout the day. It

lightens somewhat at night particu-

larly after midnight but it still re-

mains a great hazard for contract

work due to the increased number
of trucks and their high speed. The
contractor selected the night period

for his girder erection operations on
the t\\ o spans which he accomplished

on two occasions several weeks apart.

The eight girders in each span were
set in from five to six hours.

Economies Effected

In general it should be stated that

prestressed girders save considerably

in materials over the conventional re-

inforced concrete girder designs. The
entire depth of the girder is utilized

in compression rather than just the

and Public Works

top one-third thus allowing the beam
to be reduced in section. The required

steel is reduced as much as 75 per-

cent for main reinforcement by the

use of high tensile steel wire. Al-

though the conventional steel shear

bars are still required the over-all

steel saving is relatively large.

The prestressed beams on this

contract contained three prestressing

cables. Two of them contained 10

wires each and the third 12 wires all

of !4-inch diameter and each group
enclosed in a fle,\ible metal sheath.

These units were equipped at each

end with a 4 x % x 7 inch steel bear-

ing plate and a 2^ -inch round by
I'X-inch threaded pulling unit having

5/16-inch holes through which the

. . . Continued on page 36

Prestressed span over the eastbound Santa Ana Freeway bridge and the on-ramp for the eastbound San
Bernardino Freeway below, showing the three-level separation at this point. View also shows bottom

flanges of the prestressed girders and the general shape of the girder step bearings.
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LexingtonDam State Constructs Curved

Spillway Chute Extension

By G. W. DUKLETH, Associate Engineer,

Design and Construction of Dams, State Division of Water Resources

IHE DEPARTMENT of Public VVorks,

under authorirv' contained in the Joint

Exercise of Powers Act, designed and

recently completed the construction

of a reinforced concrete spillway ex-

tension at Lexington Dam. This con-

struction was deemed necessary, and

recommended by the Division of

Highways' Joint Bank Protection

Committee, as the least expensive

method of preventing undercutting

and possible failure of an embank-

ment on State Sign Route 17 during

periods of spillway operation. State

Sign Route 17 is the Los Gatos-

Santa Cruz Highway.

Lexington Dam, a rolled earth

structure 190 feet high, is located in

Santa Clara Counts' about one mile

south of Los Gatos on Los Gatos

Creek. The dam and reservoir are the

property of the Santa Clara Valley

Water Conservation District. Prior to

construction of the dam the state

highway ran through the reservoir

area. The highway was therefore re-

located to pass above the left abut-

ment of the dam and the new road

was opened for traffic in December,

1951. The relocation work was fi-

nanced by a special legislative appro-

priation.

Acting in accordance with state

law governing supervision of dams,

set forth in Division 3 of the Water
Code, the State Engineer gave ap-

proval for the construction of Lex-

ington Dam. Construction of the dam

began early in 1952 and was com-
pleted December 29, 1952. Close in-

spection of construction of the dam
was carried out by the Dam Super-

vision Section, Division of Water Re-

sources. During the course of con-

struction a large earth slide occurred,

the boundaries of which extended into

the proposed spillway location, mak-
ing the spillway relocation imperative.

In order to achieve suitable founda-

tion conditions the spillwa>' was re-

located nearer the new highway.

Highway Safeguarded

The original concrete lined spill-

way was designed to terminate in a

ski jump or bucket structure on the

left abutment approximately opposite

lEFT— Aerial view of Lexington Dam reservoir, with realigned highway on right. RIGHT—This aerial shows

realigned highway on left with old highway in zenter right.
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LEFT—Final grading and drain excavation looking downilream. RIGHT—Looking down on flit-bucket

original chute. LOWER— Floor of chute extension obouf half complete. Looking upstream

terminus at

the toe of the dam and near the toe

of the highway embankment. The
bucket, which directs the water mass

in an upward direction, is a device

for the dissipation of hydraulic energy.

Impact of the falling water at the

toe of the highway embankment,
with resultant eddies and turbulence,

might well have undermined the em-

bankment and have endangered the

highway- Dam supervision personnel

recognized the hazard, brought it to

the attention of the Division of High-

ways, and recommended that steps be

taken to safeguard the embankment
below the relocated highway. The
possibility of providing a retaining

wall structure was explored bv the

Division of Highways but was re-

jected because of the lack of adequate

foundation bedrock. It was finally

decided that construction of an ex-

tension of the originally proposed

spillway was the best solution to the

problem.

An agreement was reached wherein
the Department of Public Works
agreed to design and award a con-

tract for construction of the spillway

extension and a spillway crossing. As
its part in the project the Santa Clara

Valley Water Conservation District

agreed to secure the necessary rights

of way, prepare topographic maps,

and amend its application for the con-

struction of Lexington Dam to con-

form with the revised spillway plans.

Sufficient funds were available out of

the original legislative appropriation

for the highway relocation to finance

the extension of the spillway.

The design and specifications for

the project were prepared by the Dam
Supervision Section of the Division of

Water Resources as a party in the

agreement. Unusual problems in hy-

draulic design were involved. From
the bucket of the existing spillway,

water had to be guided 105 feet ver-

tically and 250 feet laterally to be

returned to Los Gatos Creek.

Extension Chute Design

Principles of railroad engineering

were used in design of the spillway

extension chute. The topography made
a short radius of curvature neces-

sary. A compound curve was used be-

ginning with a 180-foot third degree

railroad spiral leading into a circular

curve of 344-foot centerline radius.

Two vertical curves were necessary

in the spiral transition.

The spillway, as originally con-

structed, had an 18.33 percent grade

A\ith a bottom width of 40 feet and
11 -foot sidewalk on a ^ to 1 side-

slope. The bucket was removed and

the exposed reinforcing steel bent

down into the extension concrete.

In the extension section, the bottom
width was maintained at 40 feet and

the 11 -foot sidewalls transitioned to

the vertical. The centerline grade

was a maximum of 28.5 percent.

The length of the reinforced con-

crete extension lining was 424 feet.

The curved and superelevated exten-

sion chute drops the water 50 feet.

From the end of the concrete lining

there is a free fall of 55 feet into the

streambed.

The steep grades produced a maxi-

mum flow velocity of about 75 feet

per second which with the short

radius of curvature required a highly

superelevated chute floor slab. The
superelevation, a function of the ve-

locity and of the radius of curvature,

is nowhere constant from one cross

section to another. The flow charac-

teristics are those which exist in a

free vortex where the velocity multi-

plied by the radius is equal to a con-

stant. Since the elevation of the floor

slab is established from velocity head

considerations, the cross section super-

elevation becomes parabolic in shape.

The maximum average superelevation

is 1.88 horizontal to 1.0 vertical.

Sidewail Height Determined

The superelevation for the spillway

extension was designed for a flow of

10,000 cubic feet per second as a

median flow condition. The original

spillway structure was designed for

a maximum flood flow of 20,000

cubic feet per second and this flow
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View of completed spillway extension

was analytically routed through the

extension to determine the necessary

sidewall height and proper function-

ing. Similar determinations were made
for low flow conditions.

In conditions of high velocity flow,

swelling of the water mass occurs due
to air entrainment. A conservative en-

trainment factor of 30 percent was
used to account for both swelling and
wave action and in determining the

sidewall freeboard.

Shallow concrete shear blocks set

below the grade of the floor slab and
sidcwalls in the spillway extension act

as keys to prevent movement of the

structure on the steep grades. An
extensive drainage system is used to

eliminate uplift forces.

A short single lane reinforced
concrete bridge, designed for heavy
maintenance equipment loading,
crosses over the spillwas- extension.

The bridge makes it possible to reach

the dam which would otherwise be
isolated from the highway during
periods of spillway operation. A T-
bcam deck structure continuous over
four supports was used. The main
central supports are T-stem columns.

The Division of Highways opened
bids for construction of the spillv\ay

extension on July 14, 1954. The con-
struction firm of Dan Caputo of San

Jose was awarded the contract for a

low bid of 193,920.

Difficulties Encountered

The construction was difficult both

in excavating to the superelevated

grade and in the placing of concrete

on those grades. In forming for the

slab, screeds were set at 20-foot in-

tervals and strike off made on such

centers where possible. The warp in

some panels made it necessary to set

dummy screeds at five-foot interv'als.

The concrete was vibrated until it

started to flow down the slope. Strike

off was made by manually pulling the

.strikcoff board up the slope. An un-

successful attempt was made to pull

the board up the slope by winching.

Concrete was made at the site

utilizing imported dr\- batches and a

mobile mixer. Placement was 1)\' the

use of a truck crane. An air entraining

agent was added to the concrete for

greater durabilit\', water tightness and

workability.

Field personnel of the Bridge
Department, Division of Highways,

directed the execution of the contract.

SALES TAX ON OIL

Californians paid $3,522,000 in state

sales tax on automotive lubricating oil

in 1953.

PRESTRESSED GIRDERS
Continued from page 33 ^ , ,

high tensile wires were threaded and
held from pulling out by heads cold

pressed on the wires. This assembly

was completed in the shop and the

units were received in the field ready

for installation in the forms. This

method was very good from the

standpoint of assembly in the field

although it did lack some of the

flexibility of certain other prestress

methods. The ease of stressing cables

and the positive check on the stress

afterwards was very good.

Stresses Applied and Checked

Cables were stressed after the con-
|

crete had reached a strength of 3,500

pounds per square inch as indicated

by test samples. Two hydraulic jacks

of 50-ton capacity were used, one on
each end of the cable. They were
fastened to the cable by means of

the threaded pulling unit or stressing

washer enclosing the wires. Jacking

was done simultaneously with both

jacks keeping them balanced to avoid

displacement of the cable longitudi- 1

nally in the girder. A maximum of

approximately 35 tons to 40 tons was

placed on the cable depending on

the number of wires enclosed. Shims

of predetermined thickness were in-

serted behind the stressing washers

and the stress transferred to them by
releasing the jacks. Where for various

reasons a variation in thickness of

shims was found necessary there were

'/8-inch and '/4-inch shims applied.

Pressure gages on the jacks gave a

check on the stress being applied and

the balancing of stress on each end

offered a check between jacks. After

the cables were stressed the void in

the sheath around the wires was filled

with a neat cement grout (without

sand) at from 60 to 100 pounds pres-

sure. The final operation w as to cover

the ends of the cables by filling the

recesses in the ends of the girder with

a cement-sand dry pack. Levels taken

on the girders during stressing opera-

tions revealed a rise at the center of

only Vs inch. This indicated a rela-

tively stiff member whicii quality was
also borne out during the later han-

dling operations.

. . . Continued on page 63
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mprovement Highway 99-97 Cutoff Is

Completed Under FAS Program

By OREL E. LEWIS, Siskiyou County Road Commissioner

V.OMPLETION of the 19-mile cutoff

route between U. S. Highways 99

and 97 in Siskiyou County marks

another chapter of highway progress

in the northernmost region of Cali-

fornia.

Destined to become one of the

major highway links along the south-

ern fringes of the northwest terri-

tory, the route as early as 1833

was used as the north-south route

by trappers with the Hudson's Bay
Company. Later it was used exten-

sively by wagon train parties mi-

grating into the area via the Immi-

grant Trail and the Military Pass

Road. Even before the 1800's, the

ideally located pass between a maze

of buttes and mountains developed

into the natural trail crossing junc-

tion of the Pit and Shasta Indians.

With a substantial portion of the

construction cost having been borne

bv federal-aid secondary funds, the

22-foot wide, asphalt-surfaced thor-

oughfare now stands as a monument
to highway construction programs of

recent years. Driving with ease across

this stretch today, one would hardly

believe the highway is the culmina-

tion of more than 100 years of vio-

lence, sacrifice and road building

under the most adverse conditions.

Wagon Road Begun

Just about 20 years after the pas-

sage of the Hudson trappers through
the Sheep Rock country, now the

location of the eastern end of the

cutoff. Colonel James L. Freanor and
a group of surveyors undertook con-

struction of a wagon road near the

site of the present cutoff. The road

was designed to provide a route into

Yreka from the more southern Pit

River trail which led into Red Bluff.

Work was discontinued after only

slight progress when in 1852 five

members of the survey crew were
massacred by the Pit Indians.

Despite the ever-present danger

from both the Shasta and the Pit

Indians, the route around the base

of Sheep Rock remained tlie preferred

passage from the south into Oregon.

It also continued as the established

trail for those migrating west into

Northern California. In 1855 Sam
Lockhart led a wagon train of mi-

grating Mormons through Yreka,

across the trail which is now the

Highway 99-97 cutoff, and down the

Pit River trail into Red Bluff.

By that time Sheep Rock was a

well established landmark for mi-

grants traveling in all directions

throughout Northern California and

Southern Oregon. The rock is plainly

visible from the left side of U. S.

Highway 97 when traveling north

from Weed. It is located about 12

miles north of weed.

Rugged Terrain

Evidence along the top of the 1,700-

foot high rock indicates that immi-
grants on some occasions missed the

pass and took the more difficult route

to the plains leading into extreme

Northern California points and in

Southern Oregon. Until recent years,

trees with deep rope burns stood atop

the rock to proclaim that a wagon
party had missed the pass when mov-
ing southward. The Soule party in

1851 pushed up the north side of

the route and deep-burned the trees

when lowering their wagons down
the south slope with ropes. The
Soules still live in the area, now work-
ing one of the prosperous Shasta Val-

ley ranches along the cutoff.

Beginning in 1856, the California-

Oregon stage lines established routes

through Shasta Valley and the present

site of the cutoff highway. Due to

constant Indian threats and inter-

mittent killings, the schedules were

not regularly maintained and were

discontinued several years later.

Had Many Names

By 1857 the Shasta Valley Route,

then known as the Pit River Road
and now as the Highway 99-97 cut-

off, was heavily traveled as the main

north-south route in California. In

that year the Goverrmient assisted

with advancing and maintaining the

road, charging Judge A. M. Rose-

borough with laying out its align-

ment. It became known as the Military

Pass Road, and it seems paradoxical

that the road's decline should begin

only a few years later.

Before 1865 the Scott Mountain

Road was in use, affording a passage

from Shasta, California, over the

mountain into Callahan, through Scott

Valley and into Oregon. At the same

time the Sacramento Canyon road

was brought in, leading traffic from

what is now Redding north through

Yreka and into Oregon. Also, the

Trinity road came into being about

that time.

In 1862 the Shasta Courier, a

Shasta County newspaper, predicted

the abandonment of the Alilitary Pass

Road. It was right.

There were a few settlers at that

time in the sea of sand and junipers

lying between what are now U. S.

Highways 99 and 97, but it was only

with the utmost difficulty that they

maintained their homesteads. Travel

decreased on the Pass Road and it

reverted to a brush-grown trail.

Becomes County Road

The rebirth of the cutoff as a

needed wagon trail came in the 1880's

when the railroad pushed north and

into Oregon. With the advent of the

railroad was born the town of Gre-

nada, now located on the 99-97 cut-

off about nine miles south of Yreka.

Settlers began moving into the Shasta

Valley in greater number, the Mili-

tary Pass Road skirting Sheep Rock
regained some of its former life

and lustre and shortly after that the

and Public Works 37



View of recently completed FAS Route 1166, in Siskiyou County, showing typical farm area served

Map of early immigrant trails through Mt. Shasta area. Present location of Highway 99-97 cufoff (FAS

Route 1166) is superimposed near center of map.



UPPER—View of recently completed Highway 99-97 cutoff in Siskiyou County, showing snow-covered Mt. Shasta in background. LOWER—View of Sheep Rock near

the westerly terminus of Highway 99-97 cutoff. This landmark was used as a guide for many of the early settlers of Northern California and Southern Oregon.

proved farm-to-market route for the

thriving crop and cattle ranches of

Shasta Valley, in addition to shorten-

ing the paved highway route between

Yreka and Klamath Falls, Oregon, by

13 miles.

Although heavy trucking is not

permitted over the road at this writ-

Continued on page 43
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Sweetwater Road Pioneers Route in Mono
County Is Transformed

By GEORGE E. GRAY, Assistant Highway Engineer

W,'iTH THE recent completion of the

contract covering 8.2 miles of F. A. S.

Route 580, near Bridgeport in Mono
Count)' one more relic of the "horse

and buggy" days has faded into the

past. A narrow, winding road has

been transformed to meet modern
standards. Until this contract, the

alignment and grades had changed

little since the sounds of "gee" and

"haw" echoed through the canyon.

The impression was extremely bad

when compared with the high speed

highway which was constructed by
the State of- Nevada and joined this

road at the state line.

The Sweetwater Road, as it is

locally called, extends from Bridge-

port, the county seat of Mono County,

to the Nevada state line. It follows

the East Walker River over this

distance and traverses some fairly

rugged country. The surveying prob-

lems were described in the September-

October, 1953, issue of California

Highivays and Public Works.

Faster Route

This route connects the rapidly de-

veloping copper center of Yerington,

Nevada, with the Bridgeport area.

Since the only major means of trans-

portation in this section of California

is by highway, cattle, lumber, mining

products and supplies, as well as items

for local consumption, are handled

by truck. A good percentage of this

trucking uses the Sweetwater route.

Now that the highway has been im-

proved, the traveling public can cover

the eight miles in approximately 10

minutes instead of the 30 minutes

previously traveled.

The contract for the first part of

a two-part stage construction was

awarded to the firm of Scott, Stecker

and Croft. It consisted of roadway

excavation, five channel changes

where the proposed alignment and

the East Walker River conflicted,

the laying of imported base material

and placing penetration t^pe oil to

hold the road until the second stage

is started. The usual clearing and

grubbing, structures, fence, etc., were

also part of the contract. The ulti-

Jhis photo shows channel change on East Walker River
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UPPER—New alignment around pond on East Walker River. LOWER—This photo

shows an example of original alignment.

mate plans call for 3 inches of road- One of the problems was traffic

mixed surfacing laid on from inch control as there were no available

to 9 inches of additional base material. detours on the majority of the project.

Changing a goat trail into a modern
highway is difficult enough, and keep-

ing it open to the truck and car traffic,

herds of cattle and flocks of sheep dur-

ing the process, requires some extra

ingenuity and considerable patience.

The clearing and grubbing consisted

of removing brush, willows and pinon

pine which offered little resistance to

a cat with a brush attachment.

The roadway excavation was han-

dled by using tractors and scrapers

on the short haul work and a 1J4

cubic yard shovel and trucks for the

long hauls. The deepest cut was ap-

proximately 40 feet and the fills

were up to 25 feet high. In some

areas considerable rock was found in

the alluvial deposits. This rock cre-

ated special problems for the equip-

ment as the track pads received heavy

punishment. The difficulty was solved

by using special manganese track pads.

The metal in these track pads is self-

hardening and, according to the con-

tractor, this increased the pad life

three-fold.

. . . Continued on page 49

and Public Works 41



Carpinterid Expressway
o.'n the morning of December 7,

1954, traffic began to flow around

Carpinteria on a new expressway

facility which closed the last gap in

the four-laning of U. S. Highway 101

from the \''entura county line to the

City of Santa Barbara. However, the

progress of improving this route in

this area has not stopped here as

another contract is already underway
to build a freewa\' through Montecito

to eliminate the undivided four-lane

highwa\%

The new construction between 1.0

mile east of Carpinteria and 0.5 mile

east of Arroyo Parida provides 3.4

miles of four-lane divided expressway

with grade separations at major inter-

sections serving the Carpinteria com-
munity. B\- wa\- of contrast the old

road was three lanes except through

the main business district of Carpin-

teria where only two lanes of traffic

were provided. The 9,000 cars per

day that will use this new expressway

will benefit from the saving in time,

and operating costs that this facility

affords.

Two Contracts

Construction of this project was
accomplished under two separate con-

tracts. The first contract was awarded
on April 1, 1953, to Fredrickson and
Watson Construction Company of

Oaldand, California, for the sum of

51,085,489. This contract was for the

construction of seven reinforced con-
crete bridges and three reinforced

concrete overcrossings; grading of the

four-lane divided roadbed, ramps and
frontage roads; construction of an

undcrdrain and storm drain system;

and surfacing of certain ramps and
frontage roads required for local

traffic.

The seven bridges consist of
three tw in, concrete slab deck bridges

for crossings over Carpinteria Creek,

Franklin Creek and Santa Maria Creek
and one frontage road bridge across

Santa Monica Creek. At Casitas Pass

Road a concrete haunched slab deck
overcrossing was constructed. The

•JftMfci

CARnNTCRIA
TURN OFF
1/4 MILE

Carpinteria Expressway, looking east. Seventh Street Overpass in boc/cground.

Other two overcrossings at Linden

Avenue and Seventh Street are con-

crete box girder construction.

Grading Operations Complicated

Grading operations were compli-

cated by wet soil conditions along

this project, particularly between Car-

pinteria Creek and Linden Avenue.

The ground water elevation was

abox'c the proposed profile grade so

it was apparent that control of the

water table would be necessary be-

fore any excavation could be accom-

plished. Therefore, the contractor's

first operation consisted of digging

deep ditches along the sides of the

cuts to lower the water table. A 1 Vi

cubic yard dragline was used to re-

move the saturated material from the

ditches which was transported in

trucks to the fill areas where it was

spread out in thin layers to reduce

the moisture content.

After the water table lowered, exca-

\ation was accomplished with rubber-

tired scraper equipment assisted by
pusher tractors. However, this equip-

ment would mire down easil\' so it

was important riiat the interception

ditches be kept well below the line

of excavation and that the water

have a free outlet. At times it became
necessary to dela\' for several days

between successive cuts to allow the

water to drain out of the area between
the interception ditches.

Embankment Construction

Saturated soil conditions also

complicated embankment construction

which existed in the vicinity of Lin-

den Avenue, around Seventh Street,

and in the general area of Cravens

Lane. The natural ground elevation of

these areas is so close to sea level that

ground water nears the surface at

times and removal of this wet mate-

rial and drainage ground water was

not practical. In order to support

heavy equipment for the construction

of embankments in these areas it was

necessary to end dump the first lifts

as compaction of the original ground

had to be eliminated because puiuping

action occurred under heavy equip-

ment.

This condition was further aggra-

vated by the embankment material

which was obtained from the afore-

mentioned wet cut area and contained

moisture in excess of that amount

that would cause sponging action in

tiic embankment layers. It, therefore,

became necessary to utilize a long

section of the fill bed for spreading

out this saturated material. The con-

centration of the spreads in limited

areas was avoided, and hauling equip-
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looking west on Carpinteria Freeway. Franklin Creek Bridge in foreground and
Seventh Street Overpass in background.

ment was routed over long sections

of the fill upon which new layers of

the wet material had been spread in

thin courses. The sponging of the

embankment under loaded equipment

lessened with the length of time that

the loaded equipment was routed over

it. The moisture gradually pumped to

the surface under the equipment traffic

and by the end of the fall period of

1953 the new embankment had reached

a state of stability.

Unstable Soil

The unstable nature of this soil

also caused other complications, no-

tably in the drainage facilities. Cave-

ins, sloughing and adverse conditions

encountered during the installation of

culverts, storm drains and underdrain

systems impeded the work and in

some instances required changes in

the work as planned.

In spite of these adverse conditions

the contractor completed the contract

in February, 1954, 25 days ahead of

the date for completion.

The second contract for paving was

awarded shortly thereafter on x\pril 1,

1954, to the Griffith Company of Los

Angeles on their bid of $742,858. This

contract called for paving the freeway

lanes with portland cement concrete

on cement-treated subgrade; surfacing

the freeway shoulders, frontage roads

and ramps with plant-mixed surfacing

on cement-treated base; and applying

seal coats.

J. C. Adams was resident engineer

on both contracts and R. M. Her-

bert was the Bridge Department rep-

resentative. Superintendent for the

Fredrickson and Watson Construction

Company was Bernard Fredrickson,

and T. W. Oglesby was the superin-

tendent for the Griffith Company.

Looking west. Carpinteria Creek Bridge in foreground and on-and off-ramps for Carpinteria

connecting to Casitas Pass Bridge.

IMPROVEMENT
Continued from page 39 . . .

ing, the route will constitute a major

boon to west coast trucking when the

existing Shasta River Bridge has been

replaced with a legal load bridge of

reinforced concrete on pile bents.

Tiie new bridge, expected to be com-
pleted during 1955 under the federal-

aid secondary program, will be 120

feet long and 26 feet between curb

faces.

Upon completion of the new bridge,

the total cost of reconstructing the 19-

mile long route will have reached an

approximate total of $670,000.

The federal-aid secondary program
is, under federal law, a three-party

cooperative arrangement between the

Bureau of Public Roads, the State

Division of Highways, and the county.

As we understand the objective in

California, emphasis is placed upon a

maximum of county initiative con-

sistent with federal requirements that

the completed project be adequate for

the existing or expected traffic, serv-

iceable in all weather, and maintain-

able at reasonable cost.

The county acknowledges, with

sincere appreciation, the cooperation

of the Bureau of Pubhc Roads and

the Division of Highways engineers.

Sacramento Featured in

New Motorland Magazine

Sacramento and the region of

which it is the economic, cultural

and recreational center are featured

in the first issue of the California

State Automobile Association's larger,

redesigned Mortorland magazine.

A full color view of the capitol

dome appropriately forms the new
magazine's cover and there are nu-

merous color and black-and-white

illustrations inside, all dealing with

some phase of Sacramento region

resources or activities.

The CSAA announced that for

some time to come each edition of

Motorland would be devoted to a

particular region of the State, with

attention given not only to present

scenic and recreational values but

also to highlights of the region's

historical background and its eco-

nomic assets.
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A Random Sample Panning for Gold Unique Task

For Materials Department

By WILSON R. MORRILL, Assistant Physical Testing Engineer

M,Iany of the projects in District II

are unusual. They demand miusiuilly

hard ivork to be done in an umisiMlly

short period of time under iimisiial

iveather conditions in unusually re-

mote areas of civilizatio7i \\ith an

umisually rugged terrain, matched
only by the unusual ruggedness of

our Materials Department and per-

sonnel.

Since we can't enumerate all of our
projects, we have singled out one that

meets all of the above conditions and
one which we hope will make inter-

esting reading for our felIo\\- random
samplers.

Back in the winter of 1952 our
Materials Department was assigned

the task of evaluating the gold-bearing

potential of a gravel bar on the Klam-
ath River. This project was instigated

by the Right of Way Department
which had become involved in a po-
tential lawsuit while negotiating pur-
chase of right of way over the gravel

bar.

This project was located on Sign
Route 96 in Siskiyou County between
Horse Creek and Walker Bridge on
the Klamath River approximately 25

miles downstream from Highway 99
north of Yreka.

The existing highway between the
limits of this job traversed the south
side of the river, whereas the new
line was on the north side. This pre-
sented the problem of getting our
equipment in to the bar, five miles
downstream from Walker Bridge.

There was a so-called road over the
first three miles which could be ne-
gotiated by a jeep or "cat." The
remaining two miles were over an
unimproved cow trail, negotiable onl\-

by ground squirrels and materials men.
The contract had been let to Natt
McDougall Company; however, they
had not pushed a pioneer road through
and the time element did not allow us

to wait for such.

FOREWORD
The full value to the State of the

extraordinary expedition described

in Bill Morrill's article may be
guessed by the reader when he un-

derstands all the circumstances.

Other owners along the river were
advancing high claims for "gold

value." We suspected still others

were planning to do so. After our

consulting mining engineer, Ezra

Erich, had surveyed the area to find

the most promising of all the pos-

sible deposits, we organized the

strange safari Morrill describes. Be-

fore Hislop's crew had finished their

work, the gold claims were becom-

ing so much conversation and pres-

ently we heard little more about
them. Instead of trying a series of

expensive condemnation cases, we
made rapid settlements. Our total

expenditure was less than it would
have cost to try the case in court,

for we would have had to do pre-

cisely the same work in preparation

for trial.

CLARENCE G. PIPER

District Right of Way Agent

Stronge Equipment

This type of expedition called
for many pieces of equipment that

weren't at our immediate disposal,

We borrowed some equipment from
a mining company, made up part of

it ourselves, and made special pur-

chases to obtain the rest. When we
assembled all our equipment, it looked

like an expedition departing for the

far north. The equipment included a

set of caissons, a 10-foot sluice box,

and air-driven hoist, and air-driven

water pump, a 3-inch suction water
pump, many feet of hose and connec-
tions, a tripod, two 20-foot ladders, a

wheelbarrow, two wash tubs, and
many miscellaneous pieces of equip-

ment such as ropes, buckets, picks,

shovels, lumber, wrenches, oil and
gasoline. Our mobile equipment in-

cluded an FWD which we rented

from the maintenance department, an

air compressor and one Chevrolet

station wagon.

The personnel consisted of three

materials men—Joe Hislop, Bill Mor-
rill, and George "Smooch" Moss; one

miner, Jim Bassham; and one con-

sulting mining engineer, Ezra Erich.

One of the more stob/e areas on ihe way ouf
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We left the Walker Bridge .Main-

renance Station at 8 a.m., March llth

vvith the FWD loaded to the hilt and

julling the compressor. Joe was at

he helm attempting to herd this

nonstrosity toward our destination,

walked ahead and guided him

iround, over, and through the rough

pots. Our first worry was the cross-

ng of Doggett Creek. After sizing

up the bridge we eased across. For-

unately, the contractor had a "cat"

on the job and he pulled us through

several spots of deep mud and steep

jidehills which we could not other-

wise have navigated. One broken

water pipe en route cost Joe $5 for

repairs. After seven hours of sloshing,

sliding, bouncing, shoveling, chopping

and straining, we arrived at our des-

tination, 4.6 miles from point of

departure.

Headquarters at Streamwood

For the duration of tliis job we
made our headquarters at Streamwood

Lodge, located about one mile up-

stream from Walker Bridge. Inci-

dentally, one of the bright spots of

this project was the food at Stream-

wood Lodge. It was served family

style and we have never seen the

equal of the quahty and quantity

anywhere in the district before, or

since.

We traveled to and from the job

each day in the station wagon over

the existing highway to a point about

one-quarter mile from the job and on

the opposite side of the river. From
this point we negotiated a 200-foot

river crossing on a rickety hand-

propelled "cable car" which left a lot

to be desired for over-water transit of

nonswimmers. Jim Bassham was in

this category and before the job was

over he was giving serious thought

to a daily nine-mile round trip hike

on the job side of the river. Of course

the thrilling extra bounce that some

of the fellows put in the cable, causing

the car to dip to within a couple of

feet of the roaring Klamath River,

didn't seem to comfort Jim in the

slightest.

The job that confronted us, as

laid out by Mr. Erich, was to sink

and Public Works

UPPER—Jib operafing sluice box. Note clearing operations in background. CENTER—Joe on his way down.

"Smooch" operating Ihe air hoist. LOWER— Bill handling the bucket line.

several shafts through this gravel bar tlirough the sluice box and panned

to bedrock. All of the material that to retain all gold removed, for evalu-

we excavated had to be washed ation purposes.

Seattle Public llbf»'>

MAY 4 1955

45



Loose Gravel Problem

We andcipated sinking holes to a

depth of approximately 25 feet through

loose boulderous gravel. This would
put us at least 20 feet below the sur-

face of the river. Our two main prob-

lems to overcome were loose gravel

and an excessive amount of water.

To combat the loose gravel and pre-

vent a cave-in, we used a set of cais-

sons. These were cylindrical 4-foot

sections of 14 -inch steel with gradu-

ated diameters, the largest being 42

inches. They decreased in diameter

approximately two inches per section

to nest inside the largest one.

After digging the initial four feet

the largest caisson was placed and
securely anchored to a platform built

of 2 X 12's. The second caisson was
then placed inside the first and as we
dug, working inside the caisson, we
worked the second caisson down until

it rested on the inside bottom lip of

the first. Then the third was inserted

and so on.

Mining Operations

For the most part, the digging

operation was done by Joe, the air

hoist was operated by Smooch, Jim
did the sluicing and panning, and I

handled the muck from the hole to

the sluice box.

The working equipment used in-

side the caissons, besides Joe (who
incidentally, is no small item), con-
sisted of a short-handled pick, shovel

and sledge hammer, five gallon bucket,

an intake hose from the three-inch

suction pump, and the air-driven

pump with its air hose, discharge

hose, and one-inch exhaust pipe which
extended above the top of the hole

to carry off the fumes. The base of

this pump had to be submerged for

the pump to function properly. If

you can picture Joe and all this gear
working inside a 32-inch diameter
pipe extracting material which con-
tained boulders up to 15 inches in

diameter, you'll have a rough idea of
the laborious task that confronted us.

Weather Not So Good

As for the weather during our
operations, it wasn't that the cold
bothered us so much, it was just that
it became quite annoying to have to
keep breaking chunks of our breath
off as it became solidified in front of

Engineer Erich and Attorney John Morgan riding the commuters' special

our faces! We dug out from under a Just before we finished the job the
four-inch snowfall one morning be- contractor caught up with us with
fore starting work. his clearing operations and we spent
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a good part of one day dodging fall-

ing timber and over-enthusiastic "cat-

skinners."

All in all. we sank three shafts, the

depths being 20, 12 and 6 feet. The
i:-f()ot hole was 150 feet from the

rixcr and all the gravel had to be

w lieelbarrowed that distance to the

sluicing and panning operation. We
dug to bedrock in the first two holes.

However, storms brought the riv'cr

level up and forced us to abandon the

6-foot hole before reaching bedrock.

In addition to these shafts, we re-

opened and investigated several old

sidehill tunnel workings.

Summary of Job

The following is a summation of

the job and what was accomplished

bv it.

Our phase of the project took 19

working days, exclusive of prepara-

tory work. We handled approximately

20 cubic yards of material, from the

three shafts, through the sluice box

and from 20 to 25 cubic yards in our

sidehill tunnel investigations. The total

amount of gold recovered by our

operations was |4.86. From this our

mining engineer assayed the over-all

gold bearing value of the propert>'

at 14 cents per cubic yard. The cost

of recovering this gold by the most

feasible methods at the time of our

investigations was estimated at be-

tween 35 cents and 50 cents per cubic

yard. As can readily be seen by these

figures, we conclusively proved that

gold mining operations could not be

carried on profitably; therefore, the

gold bearing potential of the property-

had no value.

The Right of Way Department

had originally appraised the property

(14.4 acres) at $564. Based on the

property owner's gold evaluation esti-

mates, our mining engineer, Mr. Erick,

foresaw a claim possibly in excess of

1100,000.

After all the facts were in, the final

settlement was made for $1,600. The
increase over the original appraisal was

due to the cabin site value of the land

claimed by the owner.

The total cost of our evaluation

project was approximately $4,000.

UPPER-Operaiions In full swing, left to right, Jim, Joe. Bill, and "Smooch." LOWER-Jim and the caissons.

These figures reflect a saving to the

State of from $96,000 to possibly

more than $100,000.

Our arduous back-aching chore ap-

parently paid off, although those of

us who performed the job still shud-

der every time we are out contacting

property owners on material investi-

gations and the word gold is men-

tioned.

TREE CREW EFFICIENT

western engineering

Mr. S. Evans
Division of Highways

Dear Mr. Evans: We wish to thank

you for the clean, careful, fast, con-

scientious job done by your tree crew

in the trimming of the trees at Thorn-

ton and Walnut Streets, this town,

thereby getting rid of the danger to

the children of the neighborhood and

to our property.

Carl Stell

THE STATE OF WISCONSIN
Highway Commission

Mr. Kenneth C. Adams, Editor

Dear Sir: We read your magazine

with interest and find many of the

articles and particularly the illustra-

tions of great interest and real value.

We hope that you may be able to

continue to keep us on your mailing

list because we do not wish to miss

any of the issues of the magazine.

Wayne N. Volk
Engineer ofTraffic Services

and Public Works 47



Retirements j/umi Service

Stewart Mitchell

Stewart Mitchell, principal bridge

engineer, retired from the Bridge De-

partment, Division of Highways, on

March 31, 1955, after 31 years' service.

Stewart was bom in Belfast, Ire-

land, on March 24, 1885, and came
to the United States when he was

STEWART MITCHELL

four years old. He lived first in Wis-
consin, where his father taught at St.

John's Military Academy, and later in

Indianapolis, Indiana, where he at-

tended school. He graduated from
Purdue University in 1908 with a

B.S. degree in civil engineering.

During the next nine \ cars he

\vorked successive!)' for the Union
Pacific Railroad in Denver, the South-

ern Alberta Land Company in Canada
and the United States interstate Com-
merce Commission in Chattanooga,

. . . Confinuec/ on pa^e 49

Arthur S. M. Payne

Arthur Stephen Motley Payne,

construction supervisor II, with the

Division of Architecture, was hon-

ored by more than a hundred friends

and associates on the occasion
of his retirement by a dinner held

at Walker's Restaurant in Napa on

January 2 2d.

Born January 5, 1885, in London,

England, Payne, as a young man, was

apprenticed as a carpenter, receiving

his journeyman's papers, and shortly

thereafter setting out to see the world.

He landed in Halifax, Nova Scotia in

1904 and worked his way across

Canada, arriving in Vancouver, B. C,
in 1911. There he worked as a car-

penter for four years until he went
to San Francisco in 1916, where he

held jobs as foreman and superin-

tendent.

After two years in Mexico coal

mining, he returned to San Francisco

and \\ent into the contracting busi-

ness for himself in 1922. From that

year until 1939 he contracted, build-

ing homes and undertaking residential

development.

In 1939 he became co-owner of a

whaling ship and spent a year whale

hunting, but returned to San Fran-

cisco again and resumed contracting.

During this period he built the mil-

lion dollar service club at Fort Ord.

With the advent of World War II,

Payne, who had seven brothers in the

British armed forces, went into war
\\'ork.

He worked for the Engineering

Section of Western Pipe and Steel

Shipyards and the Ships' Design Sec-

tion of Barrett & Hilp Construction

Company. In 1945 he became out-

side superintendent for the Pacific

Construction Company.

Payne's service with the Division of

Architecture began on August 1, 1948,

as associate construction supervisor.

. . . Continued on page 49

Fred B. Dauchy

Fred B. Dauchy, assistant highway
engineer in District V^III, retired Feb-

ruary 1, 1955, after a long career in all

phases of highway work.

Fred was born in Topeka, Kansas,

and at an early age moved to the

Panama Canal
Zone. His father,

Walter E. Dauchy,
became division

engineer in charge

of the Culebra
Cut of the Panama

Canal in October,

1904, and later was

made acting chief

FRED B. DAUCHY engineer during
tiie absence of Chief Engineer John
Wallace. The family returned to the

United States and settled in Riverside,

^\•here Fred graduated from Riverside

High School. His first engineering

position was as a rodman and chain-

man for the Riverside County High-

way Commission. Before coming to

work for District VIII, he was also

employed by the City of Riverside,

several consulting engineers, Los An-
geles County Flood Control District,

City of Willows, and the Southern

California I'dison Company.
First employed by the State as a

draftsman on October 23, 1925, he

soon became one of the most valuable

men in District VIII, filling various

assignments in the drafting room, on
construction, and on surveys. His

specialty in later years was in right

of way calculations, and he A\as fre-

quently called upon to take charge

of special surveys that had run into

unusual complications.

l'"red will continue to commute
from his home in Riverside, just as

he has all the years he worked in

District VIII, as he plans to establish

himself with a firm of civil engineers

in San Bernardino, specializing in sub-

division work.
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STEWART MITCHELL
Continued from page 48 . . .

Tennessee. In 1916 he married Flor-

ence Kidd of Roseburg, Oregon.

During World War I he served as

a captain with the ji06th I'.ngineers

and spent a year overseas, taking part

in the Meuse-Argonne offensive. He
was one of the delegates chosen to

represent the 81st Division in Paris in

1919, at the initial meeting at which
the American Legion was created and

organized.

After leaving military service he

went to Mork as a resident engineer

for the Oregon State Highway De-
partment. Subsequently he came to

California to accept a position with

the Division of Highways in 1924;

first serving as resident engineer on
the Klamath River Bridge in Del

Norte County.

In 1927 he came to Headquarters

Office in Sacramento where he served

continuously until his retirement, first

as bridge maintenance engineer, then

successively as bridge construction

engineer, engineer in charge of bridge

planning and design and engineer in

charge of special investigations.

Mitchell is a past president of the

Sacramento Section of the American
Society of Civil Engineers and past

national chairman of the Structural

Division of the Society's Executive

Committee. He is also a member of the

American Concrete Institute, Inter-

national Association for Bridge and

Structural Engineers, and the hon-

orar\' engineering fraternity, Tau
Beta Pi.

His hobbies are golf, photography
and early California history. Perhaps

his chief hobby is California history.

He is one of the recognized authori-

ties on California immigrant trails

and has published several authori-

tative articles on this subject. He
did research work and wrote the

topographic section of the recently

published book, "Alonzo Delano's

California Correspondence." He is a

member of the California Historical

Society and the Sacramento Book Col-

lectors Club and a charter member
of the Sacramento County Historical

Society. With his man\' hobbies and
interests, Stewart says he will have

no trouble keeping busy after leaving

state service.

SWEETWATER ROAD
Continued from page 41 . . .

Heavy Grading

The shaping and compaction were
managed with the usual equipment
and presented no difficulties. The
final grading, however, was consider-

ably hampered by the large number
of oversize rocks near the surface.

It was often necessary to re-rip the

roadbed several times to remove them
and then to haul in more material to

bring the road back to grade.

Grading involved 175,000 cubic

yards of roadway excavation and
41,000 cubic yards for construction

of channel changes. Overhaul of

1,700,000 station yards was neces-

sary and 22,700 tons of base were
laid.

Generally the grading presented no
major problems. The drainage was
quite a different matter. Springs and
subsurface water necessitated 676
linear feet of eight-inch perforated

metal pipe to free the area of super-

fluous water. Several previously un-
suspected springs were encountered.

The worst of these appeared in the

semicompleted fill over the old river

bed at one of the channel changes.

This area was excavated to the old

ground level and an underdrain com-

posed of volcanic cinder filter mate-
rial and perforated metal pipe was
installed. Over this several layers of

asphalt roofing paper were placed as

an impervious membrane. At several

other locations flie drainage pattern

was unusual because of the subsurface

water and the tight clayey nature of

the basement soil.

The channel changes were exca-

vated with dozers, scrapers and a 1 '/4

cubic yard dragline. They caused con-

siderable trouble because of the dis-

advantage of working the equipment
in water a good deal of the time.

The dragline couldn't handle a good
portion of the cemented rocky mate-
rial and dozers were called in to loosen

this area. Slope protection of 5,000

cubic yards selected rock was placed

to shield the road from the rampages
of the river.

The project as a whole ran
smoothly with few major delays. Al-

though the Fallon, Nevada, earthquake

rolled rocks down the hills and
threatened to rock the house trailers

off their foundations, no damage was
done.

W. R. Coons was the resident en-

gineer under the direction of J. R.

Jarvis, District IX Construction Engi-

neer, and the writer of this article

was assistant resident engineer.

Mr. Mitchell and his wife reside

at 2625 Rochon Way, Sacramento.

They have two sons, Stewart, Jr., also

with the Division of Highways, and
Robert K., an engineer residing in

the San Francisco Bay area, and two
grandchildren, Douglass Earl, 3, and
Gordon Stewart, 1. His co-workers
honored him with a luncheon on the

day of his retirement.

Mr. Mitchell's flair for research,

his vast specialized knowledge and

his ability to analyze difficult prob-

lems have set him apart as an author-

ity on many of the special problems

which have developed during the

years. He has been directly respon-

sible for the preparation of numerous
special reports, such as the acquisi-

tion of existing toll bridges, the justi-

fication and feasibility of proposed

toll bridges and tunnels, and more
recently, studies in connection with

mass rapid transit.

ARTHUR S. M. PAYNE
Continued from page 46 . . .

He became a senior construction su-

pervisor in November of that year

and on March 24, 1952, was appointed

construction supervisor in charge of

the Arcata-Eureka Subdistrict. During
his years of state service, it is esti-

mated that Payne was in charge of

$10,600,000 worth of construction

work.

STEEL AND CONCRETE

Contract plans, specifications and

estimates were prepared for building,

widening or repairing 377 state high-

way structures during the 1953-54

Fiscal Year. Materials required in the

construction of these bridges include

approximately 44,000,000 pounds of

structural steel, 79,000,000 pounds of

reinforcing steel and 460,000 cubic

yards of concrete.
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N LewLumindire Fluorescent Street Light

For Wet Pavements Designed

By G. M. WEBB, Traffic Engineer, and
ROY W. MATTHEWS, Assistant Traffic Engineer

In the usual practice of higliway

illumination, considerable dependence
is placed on being able to observe ob-

structions on the traveled way by sil-

houette against light reflected from
the pavement. Ordinarily, this illu-

mination is provided by point sources

of light, such as mercury vapor and

incandescent lamps; however, illumi-

nation in this manner is not satisfac-

tory when the pavement becomes wet.

Each point source creates a narrow
streak of light on the wet pavement
between the source and the observer

and leaves adjacent areas of pavement
on either side of the streak in com-
parative darkness.

Throughout the greater portion of

Southern and Central California, wet
pavements do not pose much of a

problem. However, the coastal area

of California between the Pacific

Ocean and the Coast Kange, and ex-

tending for a distance of 150 miles

south from the Oregon border, has

a mean annual precipitation of from
3 to over 6 feet, and 120 rainy days

each year. This means that highway
pavements are wet on the average of

one night in three throughout the

year.

New Luminaire

In an attempt to improve the effec-

tiveness of the lighting on these con-

tinually wet pavements, electrical en-

gineers in the Traffic Department

designed a new fluorescent luminaire.

The design was based on the following

considerations:

(1) As broad a band of light as

practicable should be placed

across the road to provide

illumination for silhouetting

against the wet pavement.

(2) Pavement brightness should be

kept near a minimum of one

foot-candle and relatively uni-

form as far as possible in both

directions from the source of

light, in order to minimize glare

contrast since the background
is generally completely dark at

these isolated intersections.

(3) High-angle glare above 76 de-

grees should be minimized.

(4) Fixture design should be kept

simple in order to reduce first

costs.

(5) Power consumption and main-

tenance costs should be kept as

low as practicable.

Experiments

A previously designed eight-foot

fluorescent luminaire has provided a

number of clues that have contributed

New-fype fluorescent luminaires, specialty designed for the moist north coastal climate, in place at an intersection on US 101 in Areata, flumboldt County
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Night view on US 101 in Areata during wet weather, showing brood bond of light across intersection ond its opprooches provided by the new-type fuminaire

considerably to the new design. After

studying this luminaire, we concluded

that with more than one lamp inside

a reflector we lost too much control

of the emitted light, and as a conse-

quence, wasted light that should be

placed out on the aavement. We then

proceeded to see how much light

from a single lamp we could effec-

tiveh" place on the pavement.

A parabolic reflector was placed be-

hind an eight-foot Tl2 5,800-lumen

lamp and directed at an angle of 70

degrees with the vertical in order to

reflect as much hght in that direction

as possible. A flat surface was then

placed above the lamp inclined at the

70-degree angle and about Z'/i inches

from the center of the lamp. This

surface extended out far enough to cut

off incident high-angle light. Its extent

was limited by the need to keep the

fixtiux from becoming too cumber-

some, and a compromise was selected

that permitted about 1 Vz percent of

the incident light to show above 76

degrees. This was not considered to be

enough to cause objectionable glare.

The flat reflector redirected all that

light betu'een 80 degrees and that re-

directed by the parabola, onto the

and Public Works

pavement. This light reinforced the

direct light from the lamp, which also

lighted that area.

Model Tested

A model consisting of two separate

lamp and reflector units placed back-

to-back and lined with aluminum foil,

was tested and gave the pattern shown,

which is a great improvement over

the original design. Some of the di-

mensions were adjusted and we were

able to place somewhat over one foot-

candle on the pavement for 45 degrees

out in each direction from the fixture.

The flat surface was subsequently

curved in order to give a more pleas-

ing appearance and yet not interfere

significantly with its primary reflec-

tive properties. Tests on a model hav-

ing a white reflecting surface of better

than 80 percent reflection factor, made
it obvious to us that specularity, rather

than reflectance factor, was the im-

portant characteristic of the reflecting

surface.

Fixture Not Enclosed

It was not considered practicable to

enclose the fixture, for two reasons. It

would be impossible to keep the fix-

ture from breathing, due to tempera-

ture changes, which would introduce

dust onto the inner face of the cover.

It was also considered impractical to

shape the cover in a manner that

would not disturb the light pattern

because of refractive properties of the

transparent cover.

Since these luminaires are designed

primarily for coastal areas, we are

considerably concerned as to the cor-

rosive effect of the salt atmosphere

upon the reflector aluminum surface.

It has been the experience on the San

Francisco-Oakland Bay Bridge that

exposed reflectors deteriorate quite

rapidly. However, the reflectors have

been maintained in satisfactory condi-

tion for a period of about two years

by refinishing and recoating the spec-

ular surface with methacrylate resin

lacquer. We expect that the mainte-

nance personnel will have to change

tubes and refinish reflectors about

every two years. To simplify their job

on the end of a 30-foot ladder, we
have designed the inner reflectors in

two four-foot lengths—completely in-

terchangeable units for each lamp. It

has been necessary to design a special

. . . Continued on page 64
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THE TWIN DRAGONS OF THE SESPE

By HUGH WHITNALL, Associate Highway Engineer

State Sign Route 126 is the onlv

traffic artery serving the entire length

of the rich Santa Clara River \"alley

of \'entura County. One of the

most important sections of this state

highway is that portion which joins

the two principal cities of the val-

ley, Santa Paula and Fillmore. The
connecting link bet\veen these two
cities crosses Sespe Creek. Now this

creek, like so many Southern Cali-

fornia creeks, is dry a good part of

the year. Even in the normal \\ inter

months the water flo\\s quietl\' w ith-

out destructive force. However, in

flood years this creek has a history

of violent destruction. It does not

merely rise slowly and inundate bor-

dering lands but, rather like a frenzied

dragon, it growls and thrashes about,

making the whole valley resound \\ ith

the rumble of rolling and crashing

rocks many the size of an automobile!

To effect a safe and economical

crossing of this aqueous dragon, both

the state highw a_\- and the paralleling

Southern Pacific Railroad a generation

or more ago made a loop up into the

draw of Sespe Creek where it enters

Santa Clara Valley. This loop adds a

length of about one mile to the

shortest possible alignment across the

creek, but it does afford a relatively

narrow crossing. However, the Sespe

dragon has more than once come
growling and thrashing out of the

mountains and reduced both highway
and railroad bridges to masses of

shattered wood and steel.

shorter Route Needed

As the Santa Clara \'alley grew in

importance primarily through the ex-

pansion of the citrus and the oil in-

dustries, the need became acute to

eliminate for the benefit of through

traffic the one mile of circuitous

travel from the existing Sespe Creek

crossing with its old narrow steel

bridge. So, some 20 years ago the

State instituted studies and drew up
plans for a new crossing of the Sespe

some distance downstream on direct

alignment. This new crossing was to

follow essentially the same alignment

as that of the just completed project.

This former plan provided for the

highway to cross the creek on a

single bridge 700 feet long spanning

the main channel. Plans and right of

way acquisition on this basis were
being completed at the end of 1937.

Then one night in March of 1938

the dragon of the Sespe again came
growling out of the mountains. It not

only thrashed its tail around, causing

the destruction of everything in its

path, but this time its thrashing and

writhing were so violent that the

dragon exploded into twin dragons

each as large as the former water

torrent! Not only were all bridges in

its path wrecked by one of the

dragons but now the twin cut a

parallel path of ruin through road,

railroad, and farms. The former state

highway plan of 1937 was shown to

be obviously inadequate, for now it

would take two 700-foot bridges

spaced about one-third of a mile

apart to leap the Sespe.

The proposed project for the new
crossing had to be temporarily aban-

doned and a new engineering stud\'

initiated. World \\'ar II came along

before the new engineering study was

completed and before construction

funds could be made available by the

California Highwa\- Commission.

Unique Problem

After the war, the project was

started again. It was now realized

that this project did not revolve

around questions of ordinary high-

way design. This project called for

developing some means of holding

the tw in dragon in place long enough

and sccurel\- enough to warrant the

expense of constructing two 70()-fo()t

bridges to carry the state highway

across the double river. This chal-

lenging problem was assigned to L. M.
Wade of the District \'II Design Staff

under the general direction of L. S.

VanVoorhis. Under the able super-

vision of these engineers, the design

to tame the twin dragon was devel-

oped. The final plan called for three

major construction items:

1. Two miles of heavy section

river-bank levees faced with
heavy rock riprap to repress

and guide the wild maneuver-
ings of the twin dragon.

2. Two 700-foot two-lane bridges

to vault across the dragon.

3. Two and one-third miles of state

highway on new alignment.

It is evident tliat the road work was
actually a minor portion of the con-

templated contract. However, since

the value of the river-bank levees plus

the road work was somewhat more
than one-half of the total estimated

cost of the contract, the construction

work was carried out under the super-

vision of district engineering forces.

To supervise the construction of the

two bridges the Bridge Department
assigned one of its most able resident

engineers, Donald W. Alden, as the

Bridge Department Representative.

The two bridges were of reinforced

concrete girder design on concrete

piers and steel "H" piles. The build-

ing of these two structures entailed

the use of standard materials and

methods, and bridge construction pro-

ceeded according to schedule with

nothing unusual to report.

"Appian Way" Type Pavement

However, the building of both the

river-bank levees and the highway

involved unusual construction prob-

lems. In the case of the levees, the

one item alone of heavy stone riprap

was bid in by the contractor at a

price $90,000 less than that of the

second highest bidder! The subcon-

tractor on this item of work, C. B.

Clarkson, was able to make a profit-

able operation on the low bid by
obtaining his rock as a by-product of

an extensive land clearing operation

on the nearby Ranch Sespe rather than

obtaining rock from a commercial

quarry in the usual manner. In the

case of the highway construction, the

contract called for three inches of
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plant-mixed surfacing to be laid on a

21-inch base of selected material. The
contractor constructed the bottom 15

inches of the base with material con-

sisting largely of boulders, and then

topped the boulders with a 6-inch

blanket of gravel. The problem of

making this "Appian Way" t>pe of

pavement with a heavy rock course

topped by smaller rock was possibly

unique in California road making ex-

perience. The many perplexing con-

struction problems involved were
solved efficiently by the contractor.

The district staff will watch \\'ith

interest over the years the stabilit\-

of this Roman type road under heavy

high-speed modern traffic.

City Cooperation

Another matter which was unique

on this contract, at least in the 18

years of experience of this writer,

was the high degree of foresight,

initiative, and cooperation extended

to the State's representatives by
the City of Fillmore through its

city manager, C. Leon Harthorn.

Through Air. Harthorn's efforts ex-

tensive work on water and sewer

lines originally scheduled to be done
after the road was opened to traffic

was done instead during construction

on an emergency basis b\' the cit\-

so that the public would not have to

endure the sight of new pavement

being immediately torn up for utilit\'

line installations.

UPPER—New Sespe Creek Bridge. LOWER—Ribbon-cuUirtg ceremony. Leii lo right: Paul O. Harding, Assist-

ant State Higtyway Engineer; Fergus Fairbanlis and C. A. Maghetti, Secretary, California Highway Com-
mission.

The opening of this new crossing priate ribbon-cutting ceremony and

of Sespe Creek to traffic \\as cele- banquet, under the joint auspices of

brated February 8, 1955, by an appro-
. . . continued on page 63
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Cdlifornid Bridges
Construction Costs Moved

Downward During 1954

By J. S. McClelland, Assistant Statistician, and
W. J. YUSAVAGE, Assistant Research Technician, Bridge Department

A NEW DKCLiNE in bid prices during

1954 carried California bridge con-

struction costs to the lowest levels of

the past four years. The moderate

upswing of prices during 1953 ended

with the first quarter of 1954 as

costs declined 6 percent from the

level of the preceding quarter. Mid-
year prices fluctuated mildly then,

during the fourth quarter, prices de-

clined further to a point 9 percent

below the level of one year earlier.

A general downtrend of costs
originated late in 1951. Since that

time, costs have followed this down-
ward course with only brief inter-

ruptions by periods of fluctuation and
reversal. As of the fourth quarter of

1954 costs have declined approxi-

mately 17 percent from the 1951

high and are slightly lower than the

level encountered during the 1946-

1948 period. The level of costs for

each quarter of 1954 can be found in

the accompanying chart which indi-

cates the course of California bridge

construction costs since 1933.

Computation of Costs

Bridge construction costs are

based upon successful bidders' unit

prices for 14 contract items of work
in bridge construction. These items,

which are listed in Table I, represent

approximately 80 percent of the con-

tract cost to the State for bridge con-

struction. The remaining 20 percent is

comprised mainly of work items for

which lump sum bids are commonly
requested and which are not suitable

for periods for periodic comparison.

The cost of a schedule of work, also

shown in Table I, employing the

average successful bid unit prices for

the period, provides the basis for

comparison of periodic costs. The
period 1939-1940 provides the base

level of costs with which the levels

for all other periods are compared
and also provides the item quantities

of the fi.xed schedule.

This article Is the third in a series

dealing with California bridge con-

struction costs. Previous articles ap-
peared in the January-February,

1953, and January-February, 1954,
issues.

For total California highway con-

struction costs the reader is referred

to a series of articles entitled "Cost
Index," by R. H. Wilson, H. C.

McCarty, and J. D. Gallagher, the

most recent of which appeared in

the January-February, 1955, issue

of California Highways and Public

Works.

Volume of Bridge Construction

Contract expenditures by the

State for bridge construction are also

shown, in index form, in the accom-
panying chart. Yearly levels of ex-

penditure are shown in one index

and expenditures, adjusted to com-
pensate for changes in the level of

costs, are shown in the other index.

The latter serves an an approxima-

tion of the physical volume of work
accomplished with the given ex-

penditure.

These indexes show the marked
increase in bridge construction which
has accompanied the augmentation of

state highway budgets during recent

years. As a result of legislation which
substantially increased highwav-user

tax revenues during 1953 and also as

a result of the continued develop-

ment of full freeways with their

requisite separation structures, e,x-

penditures during the past year for

bridge construction rose to nearly

45 million dollars or approximately

900 percent of the average annual

rate of expenditure during the base

period 1939-1940.

Table 11 lists the index values

of the three indexes for periods

subsequent to 1933 and the total

value of low bids, in millions of dol-

lars, for proposed bridge construction

TABLE I

TOTAL QUANTITIES, WEIGHTED AVERAGE PRICES, AND DOLLAR AND RELATIVE VALUES OF
LOW BIDS FOR 14 PRINCIPAL ITEMS OF WORK IN CALIFORNIA BRIDGE CONSTRUCTION

CALENDAR YEARS 1939 AND 1940

Items of work



on which bids were rcccixcd during

che respective periods.

General Trends

Average unit prices for the various

items of work, as compiled for each

quarter, show considerable variation

in trend during the past few \cars.

Bid prices for concrete (structure)

rose to their highest level during 1953

but declined approximately 10 percent

during 1954. Reinforcing steel has

remained virtually unchanged in price

during the past three years \\hile

tructural steel, although subject to

fluctuations in price, has declined

approximately 20 percent during the

same period. Relating the price levels

for various items during the fourth

quarter of 1954 to the respective item

base period prices (shown in Table I),

concrete (structure) stands at ap-

proximately 250 percent, reinforcing

steel and the three items of structural

steel at 230 percent and 180 percent,

respectively, while the contract item

structure excavation, which has under-

gone the least increase from the base

price level, stands at 125 percent.

The decline of costs during the

past year has been accompanied by

further extensions of competition in

bidding. During 1954 the average

number of bids received on projects

involving structures w-as approxi-

mately 10 percent higher than for

the previous year, exceeded the aver-

age for the year 1952 by 50 percent,

and was approximately double the

average for 1951. The nature of

competition is indicated most graphi-

cally, however, by the further de-

clines in bid prices in view of the

continued increases in wage rates and

materials prices.

Outlook

The present downtrend of con-

struction costs made its appearance

as the dislocations accompanying the

early months of the Korean War
began to ease. The prospects of more

efficient operation improved as mate-

rials and experienced labor became

more readily available; and, with the

pressure of stiffening competition, bid

prices began to fall. The decline halted

during 1953 and, for the time, it ap-

peared that the trend of construction

costs had started upward in response

and Public Works

TABLE II

INDEXES RELATING TO CALIFORNIA BRIDGE CONSTRUCTION AND PERIODIC DOLLAR

VALUES OF LOW BIDS ON CALIFORNIA BRIDGE CONSTRUCTION

I

Year

1934..

1935..

1936..

1937..

1938.-

1939_.

1940..

1941 _-

1942..

1943..

1944..

1945..

1946.-

1946..

1946-
1946-

1947..

1947-
1947-
1947..

1948-
1948..

1948..

1948-

1949..

1949..

1949-
1949-

1950-.

1950-
1950..

1950..

1951-.

1951-
1951-.

1951-.

1952..

1952..

1952-.

19S2-.

1953.,

1953.

1953-.

1953.

1954.
1954-
1954-

1954.

II

Quarter

1st

2d
3d
4th

1st

2d
3d
4th

1st

2d
3d
4th

1st

2d
3d
4th

1st

2d
3d
4th

1st

2d
3d
4th

1st

2d
3d
4th

1st

2d
3d
4th

1st

2d
3d
4th

111

lnde.\ of the

cost of

Cahfornia bridge

construction

(1939-1940—100)

94
88
98
114.

99
101

99
122

158

165

153

167

156
190

224
217

224
216
219
223

220
225
238
231

207
210
191

187

177

195

212
218

243

250
256
253

239
236
239
223

243

224
231

235

221
217
220
213

IV
Index of the

value of

Cahfornia bridge

construction

(1939-1940—100)

f
342
295

247* 148

202

V
Index of the

volume of

Cahfornia bridge

construction

(1939-1940—100)

262*

f 691

11,196

870*1 1,002

590

fl25
291

202* 206
[l85

fl06
162

134* 160

[108

f
90
163

117* 102

[112

f 70
1183

129*1 81

il82

f217
379

247*1 234

il57

(166

431
237* 273

80

VI
Dollar value

of low bids on
California bridge

construction

(in millions

of dollars)

12.

12.0

13.5

31.

26.9

44.

* Average quarterly information.

to the rising cost of labor and mate-

rials. The upward movement was

halted during the past year, however,

as strong competition brought about

substantial reductions in bid prices.

Estimates prepared jointly by the

U. S. Departments of Commerce and

Labor foresee a record volume of

construction activity for the coming

. . . Continued on page 64
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POLICY OF CALIFORNIA HIGHWAY COMMISSION IN REGARD TO THE

ADOPTION OF FREEWAY ROUTES

An expanded restatement of the

policy of the California Highway
Commission in regard to the pro-

cedure leading up to freeway route

determinations has been issued to each

city council and county board of

supervisors throughout the State.

In a letter transmitting the text of

a commission resolution covering the

statement of policy, Commission Sec-

retary C. A. Maghetti explained to the

cities and counties that the purpose

of the resolution is to "assure a fuller

understanding of the freeway needs

and proposals in affected communi-
ties."

Maghetti said there is no actual

change in procedure involved, but that

the applicable laws are cited and the

preliminary steps which are taken by
the Division of Highways in arriving

at route recommendations for commis-
sion consideration are now spelled out

in official policy.

The text of the commission resolu-

tion follows:

Whereas, In view of the continuation of

present highway user taxes at the level estab-

lished in 1953, the augmentation of the high-

way program resulting therefrom, and the

state-wide interest in freeways and freeway
locations, the California Highway Commis-
sion desires to restate and redefine its policy

and procedure with reference to the adop-
tion of the location or relocation of any
state highway which is to be constructed as

a freeway on substantially new alignment;

and

Whereas, Section 71 of the Streets and
Highways Code provides that "The com-
mission may alter or change the location of

any state highway if in the opinion of the

commission such alteration or change is for

the best interest of the State."; and

Whereas, Section 75 of said code provides,

in part, that "Except as otherwise provided

by law, the commission at any time and
from time to time may: (a) Select, adopt,

and determine the location for state high-

ways on routes authorized by law."; and

Whereas, Section 111 of said code pro-

vides, in part, that "Whenever the natural

course of a state highway passes into or

through any city and a state highway route

through or around such city is not specifi-

cally described l)y law, the commission shall

determine the location of the connecting

portion necessary to make the state highv\ay

continuous. Such location may be either

through or around such city, depending
upon the commission's determination as to

which location will be of the greatest bene-

fit to through traffic upon such state high-

way."; and

Whereas, Section 100.3 of said code pro-

vides, in part, that "From and after the

adoption of a resolution by the California

Highway Commission declaring any section

of state highway to be a freeway, the high-

way described in such resolution shall have
the status of a freeway * * *," subject to

acquisition of affected private property or

private property rights; and

Whereas, In order that the commission

may act in the best interest of the State in

the selection and adoption of locations for

state highways, or sections thereof, being

considered for adoption and construction as

freeways, it is required by the commission

that it have before it all pertinent data

relative thereto, including engineering and

economic analyses respecting particular pro-

posals; now, therefore be it

Resolved by the Califortiin Highway
Covmiissioii, That the following procedure

is hereby established for determination of

the location or relocation of any state high-

way, or portion thereof, which is proposed

to be constructed as a freeway on a location

not tlien in use as a traversable state high-

way:
1. That, when sufficient engineering and

economic data have been accumulated to

support a tentative conclusion as to a basic

plan for the location or relocation of any

highway proposed to be constructed as

a freeway, the State Highway Engineer,

or his authorized representative or repre-

sentatives, will confer with the appropriate

city council or board of supervisors, or

both such council and board, and with

their technical staffs, including planning

commis,sions and staffs, and will publicize

and hold such meetings as may be reason-

ably necessary to acquaint interested indi-

viduals, officials and civic or other groups

with the information developed.

2. After such conferences and meetings,

the State Highway Engineer will submit

a report to the commission covering the

results of such conferences and meetings,

the studies made, and a recommendation

as to the location or relocation of the

highway, or section of highway, proposed

to be constructed as a freeway whicii in

his judgment, subject to all laws applicable

thereto, will serve the best interests of the

State.

3. The State Higliua\' Engineer, on au-

thorization of the commission, will give

public notice of the commission's inten-

tion to consider the adoption of the loca-

tion or relocation of the highway, or

section of highway, in question and will

also give written notice to the city council

or board of supervisors, or both, as the

case may be, of such intention. Unless the

local legislative body or bodies by resolu-

tion have previously declared that no pub-

lic hearing by the commission is necessary

or desirable, such notice to the local legis-

lative body or bodies shall specify that

if any such legislative body considers a

public hearing on the matter necessary,

the commission will hold, or cause to be

held, such hearing, if so requested by any
such local legislative body within thirty

(30) days after the first regular meeting

of such body following receipt of such

written notice.

4. If any such legislative body requests

such hearing, the commission, or desig-

nated members thereof, will hold, or cause

to be held, a hearing, after due public

notice of the time and place thereof, at

which time and place all persons and or-

ganizations, and official bodies interested

in the matter will be given opportunity to

be heard.

5. The commission may, on its own mo-
tion, call a public meeting or hold such

hearings, or rehearings, as it may deem
appropriate.

6. After the expiration of such period

of thirty (30) days, if no hearing is re-

quested, or after such hearing, or after

such hearing as the commission may hold

on its own initiative, the commission will

take action in respect to the location or

relocation of such highway proposed to

be constructed as a freeway.

7. The authorization referred to in num-
bered paragraph 5 of this resolution, to

give public notice of the commission's

intention to hold a hearing, shall be by
resolution of the commission relating to

each specific location or relocation of the

higliway proposed to be considered. In

all other respects, this resolution author-

izes the State Highway Engineer, without

further resolution or order of this com-
mission, to do such things and take sucli

action as may appear to him to be neces-

sary or proper to comply with the abo\e

specified procedure and to comph with

the herein announced purpose of the

commission to inform the interested in-

dividuals and officials as to the nature of

and the reasons for the particular proposal.

8. The resolutions of the commission
regarding the subject matter hereof,

adopted on July 15, 1948, and on July 23,

1953, are hereby rescinded.
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Southern Crossing consultants meet. Standing: Director of Public Works Frank B. Durkee and Norman C.

Raafa, Projects Engineer. Seated, left to right: O. J. Porter, Ralph Smillie, and Charles B. Andrew.

r LANS FOR a southern crossing of

San Francisco Bay as prepared thus

far by Norman C. Raab, Chief, Divi-

sion of Bay Toll Crossings, have been

approved by a board of engineering

consultants engaged by the California

Toll Bridge Authority.

The consultants, Ralph Smillie of

New York, O. J. Porter of Newark,

New Jersey, and Charles E. Andrew
of Tacoma, Washington—all nation-

all}' outstanding engineers—met with

Raab and his engineering staff, and

with Director of Public Works Frank

B. Durkee in San Francisco on Feb-

ruary 21st, 2 2d, and 23d in the first

of three planned conferences.

Porter is an authority on bridge

foundations, Smillie on underwater

tubes, and Andrew on general toll

bridge construction.

After three days spent in reviewing

the work accomplished by Raab and

his aides thus far and in an inspection

tour of the proposed anchorages and

approach routes on both sides of the

and Public Works

bay, it was agreed by the consultants

that the project is engineeringly feas-

ible, that the plans are in agreement

with the mandate of the statute, and

that the work is progressing satisfac-

torily and as rapidly as can be ex-

pected.

Raab estimates that construction of

the proposed crossing can begin by
the middle of 1956.

The consultants will meet with state

engineers again during the progress of

the studies, and a third conference will

be held late this year, probably in

December, when the preliminary plans

are expected to be completed and

cost estimates computed.

TOLERANCE
Experienced drivers should show

tolerance for the faults and errors

of those who are obviously beginners.

Impatience or wild use of the horn

in such cases is Hkely to confuse the

unskilled driver and may make a bad

situation worse.

Quarter Century

Club Announces
Officers for 1955
The Quarter Century Club, an

organization of Division of Highways
employees who have served more than

25 years, recently announced the re-

sults of its annual election. Officers for

the year 1955 are: President, F. W.
Montell, District IV; First Vice Presi-

dent, E. J. Gribble, District II; Sec-

ond V^ice President, R. B. Luckenbach,

District XI; Secretary-Treasurer, B.

Van Dalsem, District IV, and His-

torian, E. E. Sorenson, Headquarters,

Equipment Department.

The Quarter Century Club was
organized in 1939 by a group of 23

charter members who believed that

the older employees should maintain

an organization which would serve

as an identification of longevity in

faithful service to the Highway De-

partment and would also serve as a

means of communication between

"old timers."

Manv members of the club took an

active part in the events which lead

to enactment of legislation which

now permits the awarding of 25-

year service awards by the State. The
club identifies itself with an emblem

patterned after the emblem of the

Division of Highways and many mem-
bers proudly display this emblem in

form of a wall plaque engraved with

the member's name and the date he

entered service with the division.

There are approximately 160 mem-
bers in the Quarter Century Club at

this time. Included in the membership

are a number of retired employees of

the Division of Highways who were

active in the organization of the club.

A drive has just been launched for

the purpose of increasing this mem-
bership to a number more representa-

tive of the estimated 900 employees

of the Division of Highways who
have more than 25 years of ser\'ice

to their credit.

COST OF STORM DAMAGE

The total field cost of slide removal

and storm damage repair financed by

state highway maintenance funds was

11,257,056 for the 1953-54 Fiscal Year.
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Turtle Club Two Employees of Division

Of tiighways New Members

r RANKLiN R. Saathoff and William

D. Cruthirds recently became the

tirst two employees of the California

Division of Highways to be awarded

membership in the Turtle Club.

\\'ith the slogan "Shell on head—

we're not dead" this exclusive inter-

tional brotherhood allows as members

onlv those who have escaped death

or serious injury because they were

wearing safety helmets.

Saathoff and Cruthirds, both of the

District III (Marysville) staff, became

eligible for membership while work-

ing as plant inspectors on the Elvas

Freeway job near Sacramento.

Saathoff was struck in the head by

a swinging clamshell bucket. The

blow was strong enough to break

away a section of his safety helmet

and hospitalized him for several days,

but the hat saved him from serious

injury and perhaps death.

Cruthirds was struck on the head

by a rock while standing beneath a

mixing bin but, like Saathoff, he

escaped serious injury.

Cruthirds admits that he learned

the vital message of safety-every-

minute the hard way. A few weeks

before, he had been struck by a fall-

ing rock when he walked back under

the mixing bin for a few moments
without wearing his safety helmet.

The accident hospitalized him for 11

davs.

John Snider (center). Safety Supervisor for District III, examines broken helmet held by Franklin R. Saat-

hoff which Saathoff was wearing when struck in the head by a swinging clamshell bucket. William D.

Cruthirds (left) also escaped serious injury when a stone fell from a mixing bin and struck him on the

head, putting a large dent in his safety helmet.

Both men received membership cer-

tificates, lapel pins and new hard hats

with Turtle Club insignia from E. W.
Bullard of San Francisco, international

sponsor of the organibation.

In becoming members of the club

all "turtles" pledge themselves to pro-

mote the constant practice of safet\"

and the use of safety equipment.

The Turtle Club, organized in 1950

by C. R. Rustemeyer of Vancouver,

now has members throughout Canada,

the United States and the British Isles.

US 97 IMPROVEMENT
Continued from page 23 . .

.

Standards; however, right of way was
secured of ample width for future

four-lane construction throughout the

entire length. The remainder of the

project was stage construction in the

ultimate design as the money avail-

able would permit.

On account of ice and snow con-

ditions on Route 72 during the winter

months, the standard superelevations

were reduced for safety reasons. An
added feature for the safety and con-

venience of the motoring public was
the "chain on and off areas" provided

on each side of Dorris Hill. These
areas permit the public to park off

the traveled wa\s while putting on
or taking off chains.

Eaton and Smith was the subcon-

tractor on the grading operations

and the previously mentioned firm

of Clements Construction Company
and Clements Company was the prime
contractor.

The work was done under the

direction of J. W. Trask, District

Engineer, and George Barry, Dis-

trict Construction Engineer, with the

writer as the resident engineer on the

project.

SCHOOL BUS
Almost one-third of all school chil-

dren ride to school in buses, reports

the California State Automobile Asso-

ciation.
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PRAISE FROM TAIWAN
TAIWAN HIGHWAY BUREAU

Taipei, Taiwan

Mr. Kenneth C. Adams, Editor

Dear Mr. Adams: Thank you very

much for your kindness in sending me
and our library your fine magazine,

the California Highways and PubHc
Works. We all enjoy it very much.

After I finished my training pro-

gram in the United States, I visited

four countries in Europe. They are

France, Belgium, West Germany and

Italy. But I found that your freeway

and magazine are the best in the

world.

With my best wishes,

Sincerely yours,

Wen-Tao Chang
Bridge Engineer

Taiwan Highway Bureau

FROM FRANCE

REPUBLIQUE FRANCAISE
Monsieur Rene Malcor

Ingenieur en chef des Ponts et Chaussees

Directeur Des Services Techniques

de la Ville de Marseille

K. C. Adam, Editor

Dear Sir: I have received California

Highivays and Public Works since

November, 1952, and I have found

in it the most valuable amount of

information I ever found in any high-

way journal.

Following a trip in the States dur-

ing which I had the opportunity to

pay a short visit in California to Dis-

tricts IV and VII, I will write in a

French highway magazine an account

of my visit, complete with summaries

of some articles of your journal.

Yours very truly,

Rene Malcor

MISSION TO IRAQ

EDWARDS, KELCEY AND BECK
Consulting Engineers

3 William Street, Newark 2, N. J.

California Highways and Public

Works
Gentlemen: We have a mission of

five highway engineers in Iraq. Their

job is to develop a going highway
department and assist in progressing

an extensive highway program in that

country. One of the problems to be

dealt with by this mission is route

numbering and highway cost account-

ing.

We understand that an article, en-

titled "History of United States Num-
bered Highways," by M. A. O'Brien,

Highway Signing Supervisor, ap-

peared in California Highivays and
Public Works, in the March-April and

May-June, 1952, issues.

Would it be possible to secure this

article or copies of the issues in which
it appeared?

Very truly yours.

Guy Kelcey

KIND WORDS FROM WASHINGTON
WASHINGTON

STATE HIGHWAY COMMISSION

Mr. Kenneth C. Adams, Editor

Dear Mr. Adams: Your magazine

is the outstanding one in the field and

>ou deserve commendation for show-
ing the way. A publication of this

type would be a desirable goal of

each highway department as a means
of not only disseminating technical

information, but also of reaching the

public with the importance, magni-

tude, and impact of highway problems

and developments.

Yours very truly,

J. K. Mladinov
Senior Planning Engineer

WELL-EARNED PRAISE

united states department of agriculture
forest service

Shasta-Trinity National Forests

J. W. Trask, Division Engineer

California State Division of

Highways
Redding, California

Dear Mr. Trask: Please accept our

many thanks for the fine work of Mr.

Haley and Mr. McGovern of your
maintenance section during the recent

accident in which one of our em-
ployees, Marvin D.Taft, was involved.

Haley and McGovern were the first

ones on the scene and by their quick

and effective work could well have

saved the driver's life had he not been

so severely injured. The dispatch with

which these men cared for Mr. Taft,

before and after the ambulance ar-

rived, calls for special mention. It is

reassuring to know that we have a

highway crew with men such as Haley

and McGovern who are so willing to

go far beyond their normal call of

duty to provide help.

Please let these men know that the

Forest Service is most appreciative of

their help. We hope some day to be

able to return their kindness. A note

of thanks is also due your fine dis-

patcher and others in your organiza-

tion who make the job "click" when
the\' are needed most.

Very truly yours,

Paul W. Stathem,
Forest Supervisor

AUTOMOBILES ENTERING STATE

A total of 216,416 automobiles

entered California during January,

1955, as compared with the 200,041

that entered during January of 1954,

reports the National Automobile Club.
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Radiological Monitoring Classes Being Held

The iwo photos show o Jordan Ion Chamber with (left) the needle at zero and (right) registering the
amount ol radiation emitted by some radio-octivized metal (white arrow) held near it

In keeping with the intensification

of the Nation's atomic defense pro-
gram, the State Division of Highways
now is training some of its employees
in the use of radiological monitoring
methods and equipment.

These men, most of them highway
superintendents, are being instructed
in the use of ion chambers capable
of recording radiation at any time and
place.

The classes are being conducted bv
Harvey A. Towne, assistant mainte-
nance engineer, and Carroll T. Berrv
and Ralph Zook, assistant safety en-
gineers. Towne, Berry and Zook re-

cently completed an intensive training
course in radiologx- conducted h\- the
State Office of Civil Defense in San
Diego.

The course being given to Higli-

ways personnel throughout the divi-

sion's 1 1 districts takes two days and
includes basic radiological theory as

well as use of the ion chambers. After
completing the course, tlie highway
superintendents are equipped witii ion
chambers which they carry with them
as they make their rounds of the roads
under their iurisdiction. If they detect
an\' signs of radioactivity they will

report to their headquarters via the
two-way FAl radios in their vehicles.

State-wide Coordination

State-wide coordination of the
monitoring activity will be effected

through the district and Sacramento
Headquarters offices. Each district

maintains contact with a regional
civil defense office, and headquarters
with the Office of Civil Defense in

Sacramento.

The chief danger from radiation is

from radioactive fall outs—the con-
tamination of an area from falling or
drifting radioactive material. A good
example is the recent series of atomic
bomb tests at Yucca Flat in Nevada.
On a few occasions a limited drift

of radioactive particles \\ as recorded
across sections of Southern and Cen-
tra! California.

\\'itli ion chamber-equipped vehicles

now patrolling state highways, it will

be possible to detect the presence of
such radioacti\ity and its amount so
that the flow of traffic can be con-
trolled through the contaminated area.

The ion chamber, a small metal box-

measuring 5 X 5 X- 3/2 inches and
wcigliing 3'/4 pounds, can register

the presence of radioactivit\' between
.0005 and 500 roentgens.

Types of Exposure

An exposure of 200 roentgens
would prove fatal to some people

John Chaffee Is

Given Promotion
In District V
John M. Cliaifee, Assistant Con-

struction Engineer of the California

Division of Highways, has returned
to San Luis Obispo to assume the
position of Assistant District Engineer
of District V. He ^\ill take over the
administrative duties formerly han-
dled by the late John W. Corvin.

Chaffee came to work for the divi-

sion in 1928. Except for a few months
during that year when he served as

an inspector on highway construction

in District I at Eureka, all of his

service with the division was in Dis-

trict V until his promotion to the

Sacramento headquarters office in 1952

as Assistant Construction Engineer.

In District V, following several

years as construction inspector and
resident engineer, he served succes-

sively as Assistant District Alainte-

nance Engineer, Assistant District Of-
fice Engineer and, from 1947 to 1952,

as District Office Engineer.

BRIDGE REPAIRS

Maintenance work and repairs,

not including painting, on the 5,047

bridges on state highways cost $375,-

000 during the 1953-54 Fiscal Year.

\A'ork in the nature of minor bridge

improvements was performed at a

cost of $220,000.

not in good health; a 400 roentgen
dosage would kill half the people in

an affected area and 600 roentgens

would be enough to kill everyone.

However, sustained exposure to

much smaller quantities can also

prove injurious or even fatal. For
example, the normal maximum indus-

trial dosage for anyone working Mith
radioactive material for a day is 0.050

roentgens. Above that, the cunuilative

effect could prove harmful.

The ion chambers, which will be
used by Highways personnel, are not
as sensitive as geiger counters in

recording the lo\\-er, noniiarmful

amounts of radiation, but possess a

much greater range. Most geiger

counters do not record high enough
to be of use in an explosion area.
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State Highway Contracts Awarded

JANUARY, 1955
Contra Costa Cotnity—FAS County Route 800—

•

Beiwfcn Oak Grove Ro:id ond C-layion Road, near

Cnncord. on the Ygnacio \"allcy Ri)ad. Construct a

Kraded roadbed and surface with plant-mixed sur-

facing on untreated base and selected material, 4.4

mUcs. Awarded to Transocean Engineering Corp.,

Hayward, $547,527.95.

Contra Costa County—SR 21—At Martinez. Re
pair of existing ferr>' slip. Awarded to Healy Tib-

bitts Construction Co., San Francisco, $16,986.75.

Imperial Cottnty—US 80—Between VVinterhaven

and the Colorado River. Construct a graded road-

bed, surface with plantmixed surfacing on cement

treated base and imported base material, apply seal

coats and construct a welded plate girder bridge,

O.S mile. Awarded to Silberberger Construction,

Inc. & J. B. Stringfeliow Co., Riverside, $386,-

886.80.

Kern County—US 399—At the intersection of

Date and Harrison Streets. Install two pipe cul

^ert cross drains. Awarded to Oilfields Trucking
Co. & Phoenix Const. Co., Inc., Bakersfield, $3,517.

Los Angeles Cottnty—Long Beach Freeway

—

Bet^veen 0.1 mile south of Willow Street and 0.2

mile north of Del Amo Boulevard, in and adjacent

to the City of Long Beach. Grade a ramp and front-

age road and place plant mixed surfacing en un
treated base, construct a retaining wall and furnish

and install highway lighting and illuminated sign

svstem. Awarded to J. E. Haddock, Ltd., Pasadena,

$48,643.80.

Los AngeJes County—Harbor Freeway—Between
Figueroa Street and Olympic Boulevard in Los An
geles. Prepare and plant areas, install water system

and furnish and plant ground cover plants, 1.0

mile. Awarded to D. & M. Sprinkler Co., Long
Beach, $31,499.75.

Los AngeJes County—US 99—Between Brand
Boulevard and Sonora Avenue, on San Fernando
Road. Modify this existing interconnected pretimed
signal systems and install highway lighting.

Awarded to C. D. Draucker, Inc., Los Angeles,

$40,598.

Marin County—SR 1—Between five miles south

of Stinson Beach and 1.2 miles south of the Sonoma
County line. Replace the existing culverts, place

plant-mixed surfacing on untreated base, construct

head waUs, drop inlets and repair shoulders, end
walls. Awarded to Chas. S. Moore, San Jose, $12,-
706.40.

Monterey Cmmty—SR 117—Near Corral de Ti-

erra Road, about 7.5 miles southwest of Salinas.

Place imported subbase material on the existing

roadbed, place untreated base, surface and plant-

mixed surfacing and apply seal coats, 0.2 mile.
.\warded to Granite Construction Co., Watsonville,

$18,538.

Orange County—At the intersection of Lincoln
Avenue with Brookhurst Street and Euclid Avenue,
in and adjacent to the City of Anaheim. Furnish
and install complete in place full traffic-actuated

signal systems and highway lighting. Awarded to

Galland Electric Co., South Gate, $18,071.55.

Riverside County—SR 71—Between Junction
Route 78 and San Jacinto River, 11.0 miles. Place
imported borrow and imported base material, con-
struct cement treated base, place plant-mixed sur-

facing and apply seal coats and construct a rein-

forced concrete bridge, completion of which pro-

^ ides a four-lane divided highway on new ahgn-
ment with Route 77/78 Separation. Awarded to

E. L. Yeager Co. & J. A. Payton, Riverside, $1,143,-
442.21.

San Bernardino County—US 91, 466—At Baker
Maintenance Station, 1.3 miles northeasterly from
Baker, drill and case a well. Awarded to J. B. Hen-
derson & Sons, Corona, $2,200.

San Diego County—On Cabrillo Freeway at Mis-
sion Valley Interchange. Grade and surface a speed
change lane with plant-mixed surfacing on concrete

base and imported subbase material, 0.1 mile.

Awarded to R. E. Hazard Contracting Co., S.in

Diego, $7,995.95.

San Francisco County—SR 1—At Park Presidio

Tunnel, remove the existing tunnel lighting lumi

naires and install a fluorescent lighting system, con-

struct a hmver across the top portion of the arch

and paint the face of the south porta! and adjacent

wing walls. Awarded to Ets-Hokin & Galvan, San

Francisco, $99,811.

San Joaquin County—US 99—Between 0.2 mile

west of Austin Road and North Avenue, near Man
teca. Furnish and install complete in place, high

way lighting and illuminated signs. Awarded to

Collins Electrical Co., Stockton, $27,777.77.

San Joaquin and Sacramento Counties—US 99

—

Between Jahant Road and 0.5 mile north of Sacra-

mento County line. Grade and pave with concrete

pavement and construct four bridges, completion of

\vhich provides a four-lane divided highway with a

steel bridge at Collier Road Overcrossing, a steel

bridge at Liberty Road Overcrossing, a reinforced

concrete bridge at South Channel Dry Creek, and a

reinforced concrete bridge at North Channel Dry
Creek, 3.4 miles. Awarded to M.J.B. Const. Co.

& Lord & Bishop, Inc., Stockton, $1,036,230.

San Luis Obispo County—US 101—Between

1.5 miles west of Santa Margarita and Atascadero.

Grade roadbeds and place portland cement concrete

pavement; grade ramps, approach and frontage

roads and place plant-mixed surfacing; construct

six bridges and a pedestrian underpass; install

highway lighting and illuminated signs, completion

of which provides a four-lane divided highway on

new alignment together with a steel bridge at

Route 58/2 Separation, Santa Rosa Road Overcross-

ing, two parallel bridges at Route 2/125 Separa-

tion and at Traffic Way Undercrossing; concrete

bridges at Santa Margarita Creek and Atascadero

Creek and a pedestrian undercrossing at Atascadero

Creek. 9.3 miles. Awarded to Madonna Construe

tion Co., San Luis Obispo, $2,964,679.20.

San Luis Obispo County—SR 41—Between one

mile west and two miles east of Estrella River.

Grade and surface with plant-mbced surfacing on

cement treated base and construct a steel bridge,

completion of which provides a highway on new
alignment, eliminating curves, with a bridge across

the Estrella River, 2.9 miles. Awarded to John

Delphia, Patterson, $476,821.

Santa Barbara County—US 101—Between Mira-

mar Avenue and Park Place, in and near the City

of Santa Barbara. Grade and pave with portland

cement concrete on cement treated subgrade and

with plant-mixed surfacing on cement treated base

and construct six reinforced concrete bridges and

one reinforced concrete pedestrian undercrossing,

completion of which provides a four-lane divided

highway with interchange lanes, frontage roads and

acceleration and deceleration lanes, at San Ysidro

Road Overcrossing, bridge across Montecito Creek,

Montecito Creek Bridge, East Olive Mill Road
Overcrossing, Olive MUl Road Overcrossing and

Route 2/150 Sparation, 2.4 miles. Awarded to

Guy F, Atkinson Co., South San Francisco, $1,565,-

103.55.

Santa Cruz County—SR 9—At four locations on
River Street, remove the existing wooden culverts,

and replace with concrete valley gutters; recon-

struct portions of the existing street to conform
with new gutter. Awarded to Granite Construction

Co., WatsonvUle, $2,357.

Shasta County—FAS County Route 1 176—Be-

tween 0.5 mile south of Igo and 2.6 miles vi-est of

Girvan. Grade, place imported subbase and base

material, surface with untreated surfacing and con

struct a welded plate girder bridge with reinforced

concrete deck and a reinforced concrete box culvert,

6.2 miles. Awarded to Claude C. Wood Co., Lodi,

$359,825.60.

Sisfciyow County—SR 96—At Clear Creek, 8.4

miles southwest of Happy Camp. Construct an

honor camp including roads, water system, elec-

trical system, sanitary system, gas fuel distribution

system and buildings. Awarded to B. & R. Construc-

tion Co., San Francisco, $259,488.

Tulare County—SR 134—Across Inside Creek
and Outside Creek, about seven miles east of Tu-
lare. Widen the approaches and two bridges across

Inside Creek and Outside Creek. Awarded to

Thomas Construction Co., Fresno, $18,575.

FEBRUARY, 1955
Contra Costa County—Between Martinez Road

and Willow Pass Road, on the Arnold Industrial

Highway, at various locations. Remove and repair

pavement surfaces with cement treated bases at

bridge approaches, 0.2 mile. Awarded to Marchio-

Baker-Trewhitt Co., Inc., Antioch, $17,370.

Del Norte County—LIS 101—Between 11.5

miles south of Crescent City and 8.3 miles south

of the Oregon state line, at various locations. Re-
move existing guard railing and construct new
metal plate guard railing, 0.3 mile. Awarded to

F. B. McNear, Oakdale, $5,428.50.

Humboldt County—US 101—Across Big Lagoon,
about 10 miles north of Trinidad, repair the exist-

ing bridge. Awarded to Chas. I. Cunningham Co.,

Oakdale, $8,865.

Kern Coutity—US 466—At Bena and Lomond
cattlepasses about two miles east of Bena. Replace
existing timber cattlepasses with earth fills. Awarded
to Geo. E. France, Inc., Bakersfield, $5,570.25.

Kern County—LIS 466—Between one-fourth mile

west and one- fourth mile east of Caliente Road.
Construct a graded roadbed and surface with plant-

mixed surfacing on cement treated base and con-

struct channelization connections and approaches,

0.5 mile. Awarded to Dicco, Inc., Bakersfield,

$41,988.

Los Angeles Coi*«ty—San Bernardino Freeway

—

Between 0.3 mile east of Citrus Avenue and 0.2

mile east of Ganesha Boulevard. Grade and pave
with Portland cement concrete on cement treated

subgrade, place plant-mbted surfacing on selected

material on frontage roads and connections, con-

struct a reinforced concrete bridge and two under-

crossings, completion of which provides a four-lane

divided highway with bridges at Walnut Creek
Bridge Widening, via Verde Undercrossing and at

Holt Avenue Undercrossing, 5.2 miles. Awarded to

Winston Bros., Monrovia, $2,210,075.50.

Los Angeles County—At the intersections of

Atlantic Avenue with Compton Boulevard with

Rosecrans Avenue and with Brompton Avenue and
Bell Avenue. Furnish and install or modify traffic

signal systems. Awarded to Westates Electrical

Const. Co., Los Angeles, $10,930.

Los Angeles County—SR 15—Between Slauson

Avenue and 0.3 mile south of Atlantic Boulevard

(portions), 0,5 mile. Excavate a "glory hole" and
construct a steel railroad bridge and drainage facili-

ties. Awarded to Oberg Bros. Const. Co., Inglewood,

$219,721.

Los Angeles County—Near South Gate, at the

intersection of Firestone Boulevard vidth Rives Ave-

nue, improve intersection by constructing curb re

turns, removing portland cement concrete box cul-

vert and junction chamber, removing two palm
trees and placing plant-mixed surfacing, and install

a complete in place coordinated semi- traffic- actuated

signal system and highway lighting. Awarded to

Electric & Machinery Ser\'ice Inc., South Gate, $10,-

889.25.

Los Angeles County—SR 179—Across Los Cer-

ritos Flood Control Channel, on East Seventh

Street, at Studebaker Road, about one mile east of

Long Beach. Construct a reinforced concrete girder

across Los Cerritos Channel, and approaches.

Awarded to C. B. Tattle. Los Alamitos, $72,462.25.

Mendocino County—US 101—At Leggett Valley

Maintenance Station. Construct a gasoline and oU
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house, and a grease rack. Awarded lo S. W. KeUog,
Willits. $4,036.46.

Merced County—SR 152—Across Twin Canals

and Los Banos Creek, between west city limits of

Los Banos and 1.5 miles west. Widen three concrete

bridges at Twin Canal, another at Twin Canal and

at Los Banos Creek. Awarded to Gene Richards,

Inc., Fresno, $51,874.

Orange County—Santa Ana Freeway—Between

Lewis Street and Broadway, 2.7 miles. Construct a

graded roadway and surface with portland cement

concrete pavement and construct 11 bridges, com-

pletion of which vWU proWde a four-lane divided

highway with reinforced concrete bridges at Pla-

centia Avenue Overhead, Chapman Avenue OflF-

Ramp Undercrossing, a pair at Chapman Avenue
Undercrossing, a pair at Chapman Avenue On-

Ramp Undercrossing, one at Chapman Avenue On-

Ramp Undercrossing Pumping Plant, at Widening
Bridge across Santa Ana River, Bristol Street Over-

head, Bristol Street Overcrossing, widening bridge

across Santiago Creek, left frontage road bridge

across Santiago Creek and a steel bridge at Chap-

man Avenue Underpass. Awarded to Griffith Co.,

Los Angeles, $2,817,519.90.

Riverside County—US 60—Between Moreno and

four miles west of the junction of Route 26. Widen
the existing roadbed by grading and placing plant-

mixed surfacing; grade and surface road approaches,

road connections and cross-overs; place wire mats

and perform slope erosion control work on embank
ment slopes; place stone riprap as channel lining:

construct drainage facilities, completion of which

provides a new four-lane divided highway, 5.2

miles. Awarded to Matich Bros. & Matich Bros. Pav-

ing Co.. Colton, $748,257.

Sart Benito Cotinty—SR 156—At Tequesquito

Slough, about 4.5 miles north of Hollister. Con-

struct a graded roadbed, place plant-mixed surfac-

ing and bases and construct a reinforced concrete

bridge across Tequesquito Slough, 0.3 mile.

Awarded to Baun Construction Co., Inc., Fresno.

$37,868.45.

San Bernardino County—US 91-466—At
Wheaton Wash Maintenance Station, 38 miles

northeasterly from Baker. Drill and case a well.

Awarded to Mel Meyer Co., Reno, $2,050.

San Bernardino County—^At the intersection of

US 66 and US 395 near Victorville. Furnish and

install a highway lighting system. Awarded to Paul

R. Gardner, Ontario, $2,743.

San Bernardino County—SR 1 8—Between 6 .

5

miles and 8.3 miles north of San Bernardino. Install

metal plate guard railing, 0.7 mUe. Awarded lo

Wulfert Co., Inc., San Leandro, $10,548.

San Diego County—Across San Luis Rey River,

about 1.5 miles southwest of Lake Henshaw^. Con-

struct a steel bridge and approaches. Awarded to

O. B. Pierson, Bellflower, $56,600.70.

San Diego County—SR 94—Between Euclid

Avenue and 0.2 mile east of College Avenue. Grade

and pave with portland cement concrete pavement

on cement treated subgrade, place plant-mixed sur-

facing on cement treated base, imported base ma-

terial or existing pavement, and construct four

bridges at College Avenue Undercrossing, Broad-

way On-Ramp, Federal Boulevard On-Ramp Under-
crossing, and 56th Street Overcrossing, completion

of which provides a six-lane divided freeway, to

gelher with necessary ramps, interchange lanes and

street connections, 2.8 miles. Awarded to Guy F.

Atkinson Co., Long Beach, $1,620,049.5 5.

San Diego Cotmty—FAS 732—Between Alvarado

Canyon Road and Brockton Street. Construct a

graded roadbed, place plant mixed surfacing on

imported base material and portland cement con-

crete base and apply seal coats, 3.5 miles. Awarded
to Daley Corp., San Diego, $609,849.50.

Santa Cruz County—At the sewage treatment

plant in Big Basin State Park. Clean and paint the

steel trusses and rotary sewage distributor over a

trickle filter. Awarded to Chas. Murphy, San Fran
Cisco, $1,215.

Santa Clara County—At the intersection of Em
barcadcTO Road and Bayshore Iligliway. Widen a

portion of the existing highway and surface with
plant-mixed surfacing on untreated base, portland

. . . Continued on page 64

EMPLOYEES RECEIVE TWENTY-FIVE-YEAR AWARDS

Employees of the Division of Highways who became eligible for their 25-yeai

service awards on September 30, December 31, 1954, January 31, and February

28, 1955, are:

ELIGIBLE ON
SEPTEMBER 30, 1954

Shop S
Nevins, Vernon J

ELIGIBLE ON
DECEMBER 31, 19S4

District I

Brewster, Henry Elmer. .

.

District II

Saunders, Fred S., Jr

Weaver, Earl

District III

Chrislman, Louis E

District IV
Ives, Thomas H
Simmons, Albert E
Spence, James A
Hile, Webster C

District V
Funk, Luther L
Bender, Herman J

Canham, Clarence C

District VII
Van Voorhis, L. Sherrill.

Hawkins, Fred K
Shelf, Vaughn O

District VIII
Cox, Walter L

District X
Connor, James

Shop 8
Prentice, Virginia

Materials and Research
Depl.

Bennett, William S

ELIGIBLE ON
JANUARY 31, 1955

District I

Dunton, Mose
Hart. Alan S
Slebbins, Ben

District II

Lconi, Francis F
Warren, Harvey E

District IV
Strehlow, Albert W

District VII
Fletcher, Joyce
Gallagher, Bernard M. .

.

Holzman, Zclik
Stuart, Joe A

District VIII
Adema, Philip

Maynard, Henry E

District IX
Cummings, Raymond C. .

District XI
Schilling, Ernest H

Central Office
Fenwick Kenneth M. . . ,

Reynolds, Lloyd B

Materials & Research
Nelson, Merle L

Headquarters Shop
Rider, Graham G

Birthdate

8-12-08

7-17-10
12- 8-05

2-21-92
7-27-05
6-24-03
3- 3-04

6-26-01
11-27-02
11- 3-02

3-18-10
3-22-86
8-18-00

3- 6-86

1-23-02

8- 1-10

1 2-27-99

3-02-09
12-07-07
6-16-13

2-03-03
2-1 8-95

4-23-07
12-29-87
5-12-07
8-30-05

4-06-04
11-21-02

1-20-00

5-23-90

11-08-03
11-25-98

9-06-08

11-05-07

Total service

Yrs. Mos. Days

6
11

14
29
22
25

29
12
9

17
23
9

11
16
9

26
28

19
21
28
3

4
12

25

14

10
20

Name

ELIGIBLE ON
FEBRUARY 28, 1955

District I

Trapier, James H .

District II

Carpenter, Walter V
Robrccht, Augustus A...

District IV
Campbell, Jack C
Rothermel, Ted
Summers, Harold A

District V
Evans, Paul E

District VIII
Dufrain, A. Frank

Goode, L. Maynard . . .

Lakes, Curtis

District XI
Frazcc, Donald B

Central Office
Lusich, Minerva
Milton, R. E
Mitchell, M.H

Bridge Dept.
Hutchinson, Ralph W....
Sagchorn, Ernest H

Shop 2
Henriques, Anthony R.

Headquarters Shop
Martinson, A. Oliver . .

ELIGIBLE ON
MARCH 31, 1955

District II

Coffin, William C
Duffy, Phil F

Eckholm, Arthur H

District III

Lumley, John W
District IV

Ball, Harlwell R

DistriclVII
Black, Alex G
Leonard, Harold W

District VIII
Hopkins, Robert D., Jr...

Norton, Richard O
Central Office

Culley, William S
Murphy, John P

Bridge Dept.
Wagner, Richard A

Materials and Research
Zube, Ernest

ELIGIBLE ON
MARCH 31, 1955

Central Office
Harris, Milton

ELIGIBLE ON
DECEMBER 31, 1952

Nickerson, Merritt R.

Birthdate

3-06-05
1 2-24-08

8-13-07
10-12-08
11-06-99

2-1 8-04

5-10-93
11-27-08
1-17-09

3-20-08
2-02-06
1-17-03

12-29-02
7-16-03

8-06-92

7-01-97

4-13-11
9-26-11
3-18-00

7-10-95

4-12-03

1 1 -08-93
4-12-99

9-10-01
1-30-07

1-22-08
1-29-06

7-23-07

6-08-02

Total service

Yrs. Mos. Days

25

25

25
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PRESTRESSED GIRDERS
Continued from page 36 . . .

Overstress for Shrinkage

Stress in the cables at the time of

inserting shims amounted to 1 1 5 per-

cent of the final calculated working

stress. At stress relieving force of

approximately 130 percent was ap-

plied and held for r\vo minutes before

backing off on the shims at the 115

percent. The overstress of 115 per-

cent was considered necessary to

allow for shrinkage, creep, plastic

flow and other factors which occur

during or after prestressing opera-

tions which would ultimately reduce

the original stress set in the cables.

Beams Raised at Night

Erection of girders was done at

night thus causing the least incon-

venience to the traveling public.

Traffic was shunted down the Alis-

sion Road "off" ramp, across Mission

Road and back to the freeways by
way of the Summit Avenue ramps.

This cleared the working area for

both span No. 7 and span No. 4 on
the separate beam raising nights. The
equipment used for raising the beams
was a 35-ton truck crane which lifted,

carried and placed the girders into

position. The lifting slings were fas-

tened to the ends of the girders by
means of a l'/2-inch bolt passed

through the lower hole provided in

the ends of the girders for the dia-

phragm prestressing cables. Safety

cables were attached to eyes cast in

the top of and at three feet from
the ends of the girders but this pre-

caution appeared not to be necessarv\

The contractor's apprehension as to

excessive limberness of prestressed

girders was, with this particular de-

sign, found to be groundless. The
girders proved to be very stiff.

After girders were in place the

diaphragms were formed and poured

between them at mid span and each

end. Six wire high-tensile cables were
placed through the diaphragms after

the concrete had reached a strength

of 2,000 pounds per square inch, and

stressed. This was followed by the

forming and pouring of facia girders

and lastly by forming and pouring

the deck and curbs.

A galvanized steel hand rail was

placed on each side of the bridge

and metal light poles set on the low-

side for illumination.

Freeway Connections Built

The final items of work on the

contract consisted of backfilling the

old tunnel area to a depth of approxi-

mately six feet thus restoring a nor-

mal grade at this point and placing

three lanes of concrete paving for the

•westbound San Bernardino Freeway.

This pavement also serves westbound
traffic bound for the Mission Road
"off" ramp. Short sections of plant-

mixed pavement were required to be

built for freew ay connections to the

east and south of the bridge.

The finished bridge rises above the

multiple freeways in a graceful curve

starting at the San Bernardino west-

bound freeway under the old Macy
Street Bridge, up and over the six

freeway roadways to a hilltop con-

nection with the Santa Ana Freeway
on the south. It reaches a height of

some 45 feet near the center of the

structure. The setting is in an area of

shrubs, trees and green lawns crossed

by the interweaving freeways and

banked on the east by the ivv cov-

ered bluffs that once overlooked the

Los Angeles River. It is a pleasing

setting for an architecturally pleasing

structure.

Congestion Alleviated

The project represents just one of

the many steps being taken currently

bv the State Division of Highways to

eliminate bottlenecks on the freeways

and to ease the traffic situation in the

congested metropolitan area. The use

of prestressed girders was only one

of the many details designed to speed

this end.

The general contractor on this

1465,433 contract was the Charles

iMacClosky Company. The Prescon

Company furnished the prestressing

cables for the contract. Other sub-

contractors were the Macco Corpora-

tion who handled pile driving and

concrete removal, the Waterbury

Company on steel railing, Schulman

Electric Company on lighting, C. G.

Willis & Sons and Clyde Wood &
Sons on earth work and C. O. Sparks

& Mundo Engineering Company on

paving.

TWIN DRAGONS
Continued from page 53 , . ,

the Fillmore and Santa Paula Cham-
bers of Commerce. Among those

attending were Assistant State High-
way Engineer P. O. Harding and
District Engineer W. L. Fahe\-, from
District VII; C. H. Alaghetti, secre-

tary of the California Highway Com-
mission; Lester Price, Chairman of the

Board, Ventura County Supervisors;

Robert Linville, mayor of Fillmore;

John Barrington, mayor of Santa

Paula; C. Leon Harthorn, city mana-
ger of Fillmore, and Fergus Fairbanks,

master of ceremonies and one of Santa

Clara River Valley's leading citizens

over the years in working for the con-

summation of this project.

Motorists Will Save

The cost of construction w'as ap-

proximately 1700,000. The cost of the

right of way was approximately 1100,-

000. It is calculated that the total cost

of 1800,000 will be saved by the

motoring public in a five-year period

as a result of the one-mile shortening

of State Sign Route 126.

The contractor, R. R. Hensler, was
represented by Mr. Glenn Burns,

superintendent of bridges, and Paul

Shaw, superintendent of road work.

The State was represented by Hugh
Whitnall, resident engineer under the

general supervision of F. B. Cressy,

district construction engineer, and his

assistant, E. A. Parker.

Upon recommendation of State

Highway Engineer George T. McCoy
final acceptance of this contract, which

extended for 2.4 miles, from 0.1 mile

east of Lord Creek to State Sign

Route 23 in the City of Fillmore, was

made on February 28, 1955, by State

Director of Public Works Frank B.

Durkee.

Design was under the supervision

of F. W. Panhorst, assistant state

highway engineer. Construction was

under the general direction of J. E.

McMahon, Bridge Engineer, Los An-
geles, and G. L. Laird, Construction

Engineer, Los Angeles. W. B. James

was resident engineer with John
Floryan, principal assistant. Leo
Trombatore was district representa-

tive.
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NEW LUMINAIRE
Continued from page 51 . . .

30-foot pole capable of handling the

wind load imposed by these units.

Installed on Burns Freeway

We do not intend to place any of

these units in areas where freezing

temperatures are normally expected.

The handmade full-scale model indi-

cated that this luminaire, with each of

its two lamps backed by separate re-

flectors, will distribute a more uni-

form, relatively low-level illumination

in a much more economical manner
than our previous design. A compar-
ison of isolux curves with a 10,000-

lumen type V incandescent fixture

shows that we get one foot-candle out

further on the pavement with less

wasted light on the side for 200 watts

of fluorescent light than with 600
watts of incandescent light.

Thirty-two of these new units were
recently installed on a section of the

Burns Freeway, U. S. 101 in and near

the City of Areata in Humboldt
County.

These units consist of a fiberglas

housing with the polished aluminum
reflector.

Field measurements show that the

light output and distribution is equal

to or in excess of that produced by
the handmade model and approxi-

mates that of commercially available

units which consume twice the power.

Field observation during wet pave-

ment conditions shows that the pave-

ment brightness pattern and resultant

visibilit)' far exceed that obtainable

with conventional incandescent or

mercury lamp sources. There is no
objectionable glare.

BIDS AND AWARDS
Confinued from page 62 . . .

cement concrete curbs and traffic bars. Awarded to

O. C. Jones & Sons, Berkeley, $5,533.

Shasta County—US 99—Between Vollmers and
0.5 mile north of Lamoine. Construct graded road-
beds and surface with plant mixed surfacing on
cement treated base and construct a steel bridge,
to provide a four lane divided highway mostly on
new alignment, 4.0 miles. Awarded to Piombo
Construction Co., San Carlos, $2,314,554.20.

Siskiyou County— FAS 1 166— Across Shasta
River, about one mile cast of Grenada. Construct
a reinforced concrete lee girder bridge. Awarded to
R. M. Skamnes, Sacramento, $26,275.50.

CALIFORNIA BRIDGES
Continued from page 55 . . ,

>'ear. Total construction is expected

to increase 7 percent from the 1954

figure while highway construction is

expected to rise 18 percent. A pro-

longed high level of highway con-

struction is indicated in part by the

present expanded federal aid program.

Further increases in federal participa-

tion recently proposed by the Presi-

dent will, if enacted into la^\•, greatly

accelerate the program now scheduled.

With no indications of a major
change in the current trend of labor

and materials costs, and with the ex-

pected increase in the volume of

work offered, the outlook for the

coming year is for a termination of

the recent local trend of decline and,

possibly, moderate upward adjust-

ments in bridge construction costs.
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Borrow Sites . .

.

By SAM HELWER
Assistant District Engineer

Pro;ec/ on US 99 Presents

Problems of Base Maferials

FiNDiNc: suitable sources of borrow
iiKiterial for tniikiing new freeway

lanes and frontage roads through de-

veloped agricultural areas has become
a niajor problem in California's ac-

celerated highway construction pro-

gram.

Earlier freew ay projects, with very

limited financing available, were of

necessit\- undertaken in a sort of in-

terrupted sequence on any one route.

Under these circumstances the indi-

vidual borrow source problems could

be solved in stride. However, \\ith

more adequate financing permitting a

speedup in closing the remaining gaps

between freeway sections, the borrow
material requirements have become
far more complex.

Problem Acute

The problem of meeting these re-

quirements has been particularly

acute in the flat valley section of San

Joaquin Countv through which US
Highway 99 is being improved to

four-lane divided standards. Starting

with the recently completed freeway

construction north of Ripon, and ex-

tending through to the northerly line

of San Joaquin County at the Sacra-

mento countv line, the remaining

t\vo-lane sections of US 99 are being

converted to full freeways in more
rapid sequence.

The combination of terrain and ad-

jacent agricultural development has

made it very difficult to find a borrow^

material source, or even a combina-

tion of sources, that would furnish the

quantities of suitable base and subbase

materials required by the present rate

of construction.

In solving this problem it is the aim

of the Division of Highways to fol-

low excavation practices \\ hich will

not leave borrow sites detrimental to

public interest. Every endeavor is

NotBorrow Pits
made to leave the sites in such condi-

tion as to be actual or potential assets.

San Joaquin Example

How this was done in San Joaquin

Countv is an example of what can be

accomplished. By careful cooperative

planning with county authorities it

was possible not only to protect the

natural resources but in some in-

stances to leave the borrow sites in

such a condition as to actually in-

crease their potential agricultural pro-

ductivity.

In addition to established Division

of Highways procedures, local ordi-

nances relative to excavation practices

were observed in the location and de-

velopment of suitable borrow material

sources. The intent of such regula-

tions is to prohibit excavation prac-

tices that might leave unsightly scars,

water holes or swamps, or would
othei"wise destroy potentially produc-

tive agricultural land. To this end the

San Joaquin County Planning Com-
mission makes a detailed review of

applications for excavation permits.

In view of the division's desire to

cooperate with local agencies in these

matters, the choice of an adequate

borrow site of suitable material is gen-

erally limited to finding a large enough

area of relatively high, unirrigable

land in reasonably close proximity to

the proposed construction project.

First Major Land Leveling Borrow Site

In the case of the first unit of the

development of US 99 to full freeway

standards—from north of Ripon to

Austin Road, a marginal unirrigable

almond orchard was offered as a bor-

row- site by the property owner.

About 365,000 yards of excess high

ground was removed from approxi-

mately 68 acres for the construction

of this section of US 99. The exca-

vation operations have left this prop-

erty in an irrigable state capable of

greater productivity of more valuable

crops, thereby adding to the economy
of the entire community as well as

creating a thoroughly satisfied prop-

erty owner. The obvious economy
and logic of the use of such a mate-

rial site was aptly demonstrated in

this instance.

The proposed rapid sequence of

construction for US 99 on the .Man-

teca By-pass and on into Stockton
dictated that another borrow material

source meeting the same general re-

quirements, but on a much larger

scale, be found immediately. Exten-

sive search of the area within an eco-

nomic haul radius revealed not a

single source, or even an assembly of

smaller sources, that would aggregate

a sufficient quantity, except for a 261-

acre property located adjacent to the

southerly end of the proposed Man-
teca By-pass.

Borrow Site for Three Projects

This property, an old vineyard, was
owned by a corporation that was
more interested in raising grapes to

furnish its winery than in furnishing

material for the construction of a

freeway. Surveys indicated that proper

e.xcavation practices would make about

1,300,000 cubic yards of high quality

borrow material available for high-

way purposes.

Acquisition of this borrow material

on a royalty basis was unsuitable to

both the property owner and the

State in this instance. Therefore, after

proper setting up of appraisal author-

ity and budget item for acquisition,

negotiations were started for the pur-

chase of the entire vineyard. This was
accomplished without resort to con-

demnation procedures.

Using this site excavation operations

for the iManteca By-pass project be-
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gan on October 1, 1954 and are now
virtually completed. In addition to

about 800,000 cubic jards used for

this project, this site also will furnish

all the borrow material (250,000 cubic

yards) for the project from Turner

Station to Kingsley Road (3.1 miles)

which is now \\ ell under way (K. N.

Hatch is the resident engineer on both

projects). A third project which Avill

close the gap in the freeway construc-

tion between these two projects will

use up the balance of the borrow ma-

terial from this source.

Irrigation Plan Approved

Before operations began, a plan was

established that would permit irriga-

tion of the property after the excess

high ground had been removed.

Grades were established for a 0.05

percent north-south fall from the

e.visting irrigation canal on the south

side of the site to form canals through

the center of every 40-acre block,

and vith a 0.15 percent cross-fall irri-

gation grade east and \\est from these

canals. While these irrigation canals

are not completed by the construction

operations, the entire area is staked

and graded to leave a "pad" from

which these canals can be constructed

bv future owners. After this plan was

reviewed b\- the San Joaquin Countv^

Planning Commission, an excavation

permit ^\as issued.

clearing Controls and Operation

Since this property was a produc-

ing vinc\ard, it became necessary to

control clearing operations to permit

harvesting of crops to the maximum
practical extent, ahead of clearing and

excavation. The entire property was

divided into blocks about 600 feet by

1,700 feet and the contractor \\ as

allowed to clear only one block at a

time just ahead of excavation opera-

tions. A contractual agreement was

made with the former owner to pay

tiie State for crops harvested ahead of

clearing. Originally it was believed

that complete removal of the excess

high ground would require several

\ears; this period of time will now be

reduced materiallx' due to an acceler-

ated construction program. Actual

clearing has been performed, using a

large tractor \s ith a brush dozer. This

equipment cleared at the rate of about

five acres per day.

Crawler-fype belt loader pulled by a tractor required push equipment In deeper cuts

Loading and Hauling

Material at the site was loaded by a

craw ler-type belt loader pulled by a

tractor. The loader worked most eco-

nomically when a two -three -foot

bank w as encountered. If less cut was

encountered, production decreased

due to longer loading time per unit of

hauling equipment.

If larger cuts were encountered,

more tractor push equipment was

needed. At the height of hauling op-

erations, hauling equipment carrying

40 to 45 tons was being loaded in

40-50 seconds, a truly economical

mass production operation. .Maximum

tonnage for one eight-hour day was

12,250 tons; the average for the b\-

pass project was 9,500 tons per day.

Borrow for the Manteca By-pass

was hauled almost exclusively by off-

highway bottom-dump trucks of 40-

45-ton capacity. A total of 15 units

of this equipment was in operation.

In order to use this equipment, the

contractor purchased easements for a

haul road through two separate prop-

erties between the borrow site and

the project. An overload permit was
obtained from San Joaquin County by
the contractor for overload equipment

to cross over .•\ustin Road; conditions

of the permit required maintenance of

the crossing during construction op-

erations and restoration of the road-

way on completion of the project.

Another permit requirement was that

a flagman be present at the Austin

Road crossing at all times during con-

struction operations. The average haul

(in this project was three miles, and

the contract price for the materi

was 34 cents a ton.

Average Haul Nine Miles

Hauling for the Turner Station

Kingsley Road project is being carric

on with 30 10-wheel end-dump true

carrying 13-ton legal loads and

bottom-dump "semis" carrying 2

ton legal loads. All of this material

being hauled over the existing sta

highway. The average haul on ti

project is nine miles; the contr.i

price for the borrow material is

cents a ton. All of the material i

moved is weighed on a platform sc;i

of 70-ton capacity'.

A comparison of borrow matcn

prices on the two going projects pr

vides an excellent index of the cost •,

hauling this material. Both projec

used identical material from the san

material site. The successful bidd

on both projects was the same co

tractor, A. Teichert and Sons, In

The only difference has been in tl

haul; the a\erage haul for the sccoi

project Mas six miles greater for ti'

second project. This indicates a hai,

ing cost of 6.33 cents per ton milj

On large projects ret]uiring 1,000,0(

tons of borrow, w hich is iiuite cor

mon today, each mile increase in ha

distance will increase the cost of tl

project by more than S<')0,000.

Quality of Material

The material deposit consists of

ridge of loose sandy wind-modifi<

soils classified agriculturall\- in tl

Delhi and Hanford series. The Del

. . . Continued on page
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Redwood Highway Pefaluma-Santa Rosa

Freeway Progressing

By G. E. DILLON, Resident Engineer

.oNsiRUCTioN is now well under

a\ on the southerly portion of a

ew frcew a\- section of the Redwood

[io-hway which will eventualh' ex-

:nd from Petaluma to Santa Rosa.

his will be a continuation of the 38

lilcs of existing and proposed free-

, a>- leading northerly from San Fran-

isco, over^ the Golden Gate Bridge

irough Marin County and to Peta-

inia in southern Sonoma County.

A\"ork began in the summer of 1953

.ith a 1400,000 contract, awarded to

he firm of Ball and Simpson, for the

mbankment approaches to the bridges

o be constructed across Petaluma

:reek and over the Lakeville High-

\-av and Northwestern Pacific Rail-

oad lines.

Erickson, Phillips and Weisberg

tarted work on the $850,000 high-

evel, twin bridges across Petaluma

'reek late in 1^953 (see California

Highivays and Public Works for Ma>'-

june, 1954). The structures are now
jompleted and have been opened to

:he contractor's vehicles hauling ex-

;avated material for continuing the

;mbankment construction northerly

From Petaluma Creek.

The stage was then set for awarding

a road contract for the construction

of a substantial portion of usable free-

w a\-. Parish Brothers and the Carl N.

Swenson Company, Inc., were the

successful bidders at $3,425,000, from

a field of 1 3 who submitted proposals,

for six miles of completed freeway

extending from a point one mile south

of Petaluma Creek to the Denman

Interchange connection with the pres-

ent highway, plus an additional two

miles of grading. Work is now about

40 percent complete on this Petaluma

By-pass section of freeway.

Retention of the extra half-cent of

gas tax money and other propor-

tionate taxes by the Legislature early

this year permitted financing of the

second major road contract approxi-

mately a year earlier than might

otherwise have been possible. Parish

Brothers and the Carl N. Swenson

Company were again low bidders,

recently^ at a figure of $2,140,000 for

this project which will continue the

freeway northerly from Denman to

Wilfred crossing, four miles south of

Santa Rosa. Plans are now being

prepared for a future contract which

will complete construction and con-

nect with the south end of the exist-

ing Santa Rosa Freeway.

Hiahwoy US 101 freeway from iouth of Petaluma to Willred Crossing will stretch along fhh route when com,
H.ghwoy US 101 Creewoy from

^^^^^ ^^ ^^^^^^^ ^^^^^^^ ^.^^^^^ ^^^^^.^^ ^^^ ^^^^^ ^^^^ ^^^ progressmg

Avoid Business District

Historically, lines of communication

approaching Petaluma from the south

have been hemmed in by Burdell

Mountain to the west and by Peta-

luma Creek to the east, forcing roads

to wind their way through the city

of Petaluma rather than over the

more direct and level terrain east of

the city. The construction of the

major high level structure across

Petaluma ^Creek is the key to the

successful relocation away from the

busv downtown city streets.

Steady population growth of Peta-

luma combined with a sharp increase

in highway traffic, especially since

World War II, has dictated the need

for a new traffic artery between

Petaluma and Santa Rosa; the most

pressing requirement being for the

section bypassing Petaluma, through

the main downtown streets, of \\ hich,

the Redwood Highway has always

passed. Traffic on the rural portions

of this existing highway varies from

12,000 to 20,000 cars per day now.

Full Freeway Basis

This facility is being developed on

a full freeway basis, that is, with com-

plete control of access and with grade

p/eted late in 1956. Work on plans for remaining 4V2

^ ^.^ETALUMA /
'-^.^ /
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umo ..reek Bndge. Freewoy r.ghf of woy shown curing ,o M, in background, looking north. This and other photos by Pefo/umo Argus-Caurier.
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separations for all frce\\a>" crossings

and left turning nio\cnients. Two 12-

foot traffic lanes in cacii direction

se[iararcd by a 40-foot division strip

will allow for future expansion to six

lanes \\ hen and if necessary at some
future date.

Frec\\a\" alignment \\ as established

with relatively- few easy 2,500-foot

minimum radius curves, ruling grades

arc .1 percent, and right of way \\ idth

is 170-foot minimum.

the existing highway south of Peta-

luma Creek and going north there

w ill be full interchanges at the cross-

ing of the Lakcville Highway, at

Washington Street in the City of

Petaluma, and at Dcnman w here the

freeway crosses the existing Redwood
Highway. There will be an on-ramp
at Pepper Road, an off-ramp at Rail-

road Avenue south of Cotati, a partial

interchange at Roblar Avenue in Co-
tati, and then a full interchange just

Illumination is planned at nearl\ all

interchanges and important connec-

tions to the freew'ay. Fluorescent signs

will be installed at the most heaxily-

traveled turnoffs.

Perhaps the most dramatic phase of

construction so far has been the erec-

tion of the huge precast concrete

girders of the Petaluma Creek twin

bridge. The long center span of each

structure was bridged with eight 110-

foot concrete girders weighing over

^^ .'^

J -.! -i f r i * It

tfFT—V/ew o^ soofhbound bridge of separation and overhead, looking south. RtGHJ— Setting steel in northbound bridge of Route 104 separation

and overhead, tooldng south.

Structurally, the freeway consists

of eight inches of portland cement
concrete pavement on four inches of

cement treated subgrade and six inches

of selected material. Ramps and con-

necting roads are of plant-mixed sur-

facing on cement treated base and
selected material.

Inasmuch as the artery is being

developed on a full freeway basis,

numerous interchanges have been
planned to furnish complete flexi-

bility of movement. Beginning with
an interchange at the connection w ith

north of Cotati \\ here the freeway

crosses the Gravenstein Highway and

rejoins the Redwood Highw'ay. Be-

tween Wilfred and Santa Rosa, other

interchanges are now in the planning

stage.

Twenty-six Bridges

In connection with the construction

of these interchanges and other road,

creek, and railroad crossings; a total

of 26 separate bridges are required at

15 different locations betw'een Peta-

luma and Wilfred, ranging in length

from 20 feet to nearh- 900 feet.

70 tons each. The bridge contractor

arranged with the Ben C. Gerwick
Company to fabricate the tremendous

beams in their Petaluma casting yard.

The girders were barged down to a

position below the span and carefully

hoisted into place by means of a

giant barge-mounted crane and a

smaller A-frame working from the

deck of the bridge. Completion of

this important bridge opened the way
for earth moving operations by the

new direct route across Petaluma

Creek to the heavy fills bevond

and Public Works



affording a shorter, more economical

haul than the only other available

route around through the do^vnto^\•n

sections of Petaluma.

Two Parallel Structures

The next most important structure

is the Route 1-104 separation and

overhead \\hich carries the freewa)

over the Northwestern Pacific Rail-

road tracks and the relocated Lake-

ville Highwax". It is a reinforced con-

crete box girder bridge, consisting of

two parallel structures, one 534 feet

and the other 641 feet in length, each

composed of eight spans supported

by reinforced concrete abutments and

piers with concrete pile foundations.

Each structure will provide a clear

roadway \\idth of 28 feet bet\\een

curbs. Work is now about t\\o-thirds

complete.

The recently completed Washing-

ton Street Overcrossing is a reinforced

concrete bridge, 202 feet in total

length, composed of two box girder

spans and two slab spans, supported

by reinforced concrete abutments and

center bent with concrete pile foun-

dations. The bridge will provide a

clear road\\'ay width of 28 feet be-

tween curbs and one S-foot sidewalk.

The smaller bridges over L>'nch

Creek and Washington Street Creek
have been completed and work on the

off-ramp bridge across Washington
Street Creek is in progress.

The other major bridges of the

Petaluma Bypass contract at Corona
Road, Denman Road and the North
Petaluma Overhead are of the con-

crete box girder type. The three ma-
jor bridges of the Cotati By-pass

contract at Railroad Avenue, Roblar
Avenue and the Gravenstein High-
\\ay (a second crossing of Route 104)

are of the open concrete girder type.

Unusual Features

One of the most unusual features of

the construction of tlic roadway itself

is tiie large amount of grading and

overhaul involved. On the Petaluma

Bvpass section, now in high gear,

Parisii Brothers w ill be moving a total

of 1,400,000 cubic yards, an average

of 1.6 miles for 110,000,000 station

yards of overhaul. Nearly a third of

this, moreover, w ill be hauled an even

greater distance of about llA miles.

'^i««e

UPPER— Hoisting precast girders into place on northbound span of Petaluma Creek Bridge

LOWER— Existing US 10} through congested main street in Petaluma.

At the south end of tiiis project the

contractor is using trucks and shovels

partly because of tlie long haul, but

principall\" because of the require-

ment that the movement of excavated

material across tlic new Petaluma

Creek Bridges conform to legal load

restrictions. He has been moving an

average of 8,000 cubic yards per

double shift of 16 hours with a fleet

of 15-\"ard, rear seniidump trucks and

two N(u-tliw est siiovels. At the nortli

end of the contract he has been mov-
ing an average of 4,000 cubic yards

per nine-hour day w itii a fleet of 12

to 14 scrapers. So far, tlic rippers have

been able to loosen all material and no

drilling and shooting has been neces-

sarw

Traffic Control Problem

Cut slopes gencrall\' are 1 !4 : 1 with

22-foot benches every 40 feet ver-

tically at the north end where the

maximum depth of cut is about 90

feet. The biggest cut at the south end

has slopes of 1:1, with 30-foot benches

ever\- 60 feet vertically and a maxi-

mum depth of cut of about 130 feet.

Most fills have variable slopes from

4:1 up to 1
'/4 : 1 with a maximum

iieigiit of 60 feet north of the Peta-

luma Creek .Bridge.

To ease his traffic control problem,

the contractor installed a complete

traffic signal s> stem at the point w here

the freeway crosses the existing high-

w a\" at Denman. Control by one flag-

man from a \antage point in a tower

8 California Highways



affords efficient and equitable nicive-

nient of trafHc.

Drainage requirements were large

in the vicinity of \\'illo\v Brook and

across Dcnman Flats as far as Peta-

luma Creek. Several large culverts

were designed to provide for sheet

flood flo\v resulting from the occa-

sional serious flooding of the cntux

vallev when the creeks overflow their

banks. At ^^'ashington Street, how-

ever, it was more economical to enter

into a cooperative agreement \\-ith

Sonoma County for the enlargement

of the Washington Street Creek chan-

nel, thereby allowing flood \\aters to

run off rapidly at a single location

rather than in the form of sheet flo\\-

requiring several ^\idely scattered cul-

verts.

Underground Water Conserved

At one location the freeway cuts

through a dairy ranch having natural

springs which furnished water for

stock" The owner's fear that the free-

\\av ^^ould intercept and reduce this

natural flow affected the establishment

of the free\\-ay grade line and resulted

in certain measures to conserve all

underground water from the freeA\ay

underdrainage system and train it to a

point w here the owner can collect it.

An innovation has been intro-

duced as a paving alternate on the

Cotati Bypass contract wherein con-

crete paving may be placed mono-

lithically 24 feet wide in lieu of the

usual 12-foot widths. Tie assemblies

consisting of ': by 30-inch bars will

be placed mechanically to a depth of

four inches and the longitudinal joint

will be formed by sawing.

Major quantities on the Petaluma

Bypass contract are: 1,400,000 cubic

yards of roadway exxavation, 107,000

tons of imported base material, 26,000

tons of plant-mixed surfacing, 32,000

cubic yards of concrete pavement and

14,000 cubic yards of structure con-

crete. Major quantities on the Cotati

Bypass contract which was recently

awarded are: 1,100,000 cubic yards of

roadway excavation, 96,000 tons of

imported base material, 25,000 tons of

plant-mixed surfacing, 38,000 cubic

yards of concrete pavement, and 4,200

cubic yards of structure concrete.

changes in Contract

In an attempt to reduce the amount

of construction engineering involved

in accounting for pay quantities, a

few changes have been made on the

most recent contract under discussion,

the Cotati B> pass project. The speci-

fications for Portland cement concrete

pavement now state simply that no

high subgrade will be allowed and

that no pa>ment will be made for

extra concrete which must be placed

to compensate for unavoidable low

subgrade. This eliminates the necessity

for time-consuming "stabbing" of the

subgrade, i.e., measuring the thickness

of the pavement b>- frequent rod read-

ings before placing concrete, and only

sufficient observations will be made as

are found necessar>- to maintain a con-

stant cement factor per lineal foot of

pavement.

The quantity of concrete needed

for all of the bridges in the contract

as well as the quantity of reinforcing

steel needed, is being bid as a lump

sum instead of a unit price which

relieves the bridge engineer of the

tedium of hundreds of small and fre-

quently involved calculations. Provi-

sions are made for pa>'ment for any

ciiangcs in plans during construction

which alter the original amount of

concrete or steel.

Concrete removal, another item

which usually calls for considerable

engineering measurement and calcu-

lating time, is being simplified by

pa\'ing for pavement removal on a

square yard basis and by including

the other quantities of concrete re-

moval in the prices paid for earthwork

and for clearing and grubbing.

The schedule of construction calls

for the freeway to be read.\- for traffic

as far as Denman (Petaluma Bypass)

by summer of 1956 and from Denman

to Wilfred crossing (Cotati B>-pass)

by late fall of 1956. Completion of the

remaining link between Wilfred cross-

ing and Santa Rosa will depend on the

rate future funds accumulate and are

allocated for construction.

The Bridge Department Resident

Engineer assigned to the Petaluma

Creek Bridge ^\•as M. H. Jacobs. The

work is under the general supervision

of Assistant State Highway Engineer

B. W. Booker and Assistant District

Engineer R. P. Duffy with the author

as resident engineer. Federal Aid funds

contributed toward the financing.

lEFT-Consfructmg embantmenf. RICHT-Shovel excovofing cut.

NATIONAL PARK VISITORS REACH

RECORD NUMBERS

National park areas drew nearly

48,000,000 visitors last year, the great-

est number in history, and the total

this year will likely reach 50,000,000,

reports the California State Automo-

bile Association. The attendance was

47,833,913 during 1954, an increase of

1,600,000 over 1953.

Totals for California's four national

parks in 1954 were: Yosemite, 1,008,-

031; Kings Canyon, 511,541; Sequoia,

484,653; and Lassen, 282,443.
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Elvds freeway Governor Opens Another

Approach to Sacramento

L. i.\ AS Freeway, another approach to

Sacramento across the American River

from the north, was opened to traffic

\\.\v 12th. The wooden l)arrier across

the freeway at 30th and B Streets was
symbolically removed by Governor
Goodwin J. Knight, assisted by other

GOVERNOR GOODWIN J. KNIGHT

By HELEN HALSTED, Assistant Editor

state and city and county officials at

1 1 a.m. Short addresses were made by
Governor Knight, H. Stephen Chase,

State High\\ay Commissioner from
Sacramento; Director of Public Works
Frank B. Durkee, and Frank Mac-
Bride, Jr., President of the Greater

Sacramento Cliamber of Commerce.
R. N. Crowell, Chairman of the Sac-

ramento chamber's Highway Com-
mittee, was master of ceremonies.

Several hundred people witnessed

the ceremonies and a motorcade lead

by Governor Knight traversed the

freeway northbound lane from 30th

and B Streets and returned on the

soutiibound lane onto 29th Street.

Traffic immediately began streaming
over the freeway and a traffic count
showed that 11,273 northbound and
11,727 southbound vehicles used the

new facility during the 24 hours from
3 p.m. Thursday to 3 p.m. Friday.

Governor Praises Cooperation

Governor Knight expressed his

gratitude for the cooperation extended

the State Division of Highways by
Sacramento citv and county in acquir-

ing right of \\a\' for the project and

said tliis area will be immensely bene-

fited by the new highway. He praised

the Department of Public Works and

the Division of High\\ a\s. State High-

way Engineer George T. McCoy and

F. W. Panhorst, Assistant State High-

way Engineer in Charge of Bridges,

for a job well done and said the per-

sonnel of the department gives service

be\ond the call of duty. "They have

an esprit de corps throughout their

organization," he said. "They believe

they are important people w ith an im-

portant job and tiiey arc right."

Knight, who had just returned from
the conference of governors on Presi-

dent Eisenhower's national highway
program, referred to C^alifornia's pre-

eminence in highway construction.

He said that California is ahead of

every other state in development of

safety and good highways, and that

in no other state can a motorist travel

so many miles over such excellent

highways and not pay tolls.

He expressed his satisfaction and

pride in having reappointed H.
Stephen Chase of Sacramento, first ap-

pointed a member of the State High-

HIGHWAY COMMISSIONER H. STEPHEN CHASE
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Looking southwest toward Sacramento from ofaove the interchange at Arden Way Jhe new Elvas Freeway (US 996) curves off fa the left to cross the American
River and carry traffic into Sacramento at 29th Street, while the North Sacramento Freeway (US 40) runs off to right to enter Sacramento via 16th Street Bridge.

\\'a\' Commission by former Governor
Warren. "Certainly this great area

should be represented on the commis-

sion," he said.

Freeway Important to County

Commissioner Chase said the Elvas

Freeway is important to the entire

county and added: "We of the high-

^^•ay commission and the Division of

Highways realize how fortunate we
are to have a Governor as well versed

and interested in highway matters as

is Governor Knight. Because he is so

well-informed, his leadership is of the

highest type. His personal contribu-

tion to solution of the highw a}' prob-

lem has been enormous."

Director Durkee said he w as very

glad the Elvas Freeway job was com-
pleted and open to the public but cau-

tioned that it is not the complete solu-

tion to the traffic problem in this area.

He said: "It was the most pressing

problem here when it was started in

1950 but I hope people will not con-
ceive of it as the complete solution."

Durkee introduced several state offi-

cials including Fred Bagshaw, his as-

sistant in the Department of Public

Works; R. AI. Gillis, Deputy State

Highway Engineer; A. M. Nash, Dis-

trict III Engineer, Marysville; Milton

Harris, Construction Engineer; Fred
W. Panhorst, and Don Hislop, resident

engineer on the project.

Also introduced were Harry Lord
and Charles H. Wick, contractors rep-
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resentatives; Acting Mayor Bahnfieth,

Sacramento; North Sacramento .Mayor

R. O. .Mayes; Sacramento County
E.xecutivc Charles W. Deterding, Jr.;

Sacramento City Engineer D. J. Faust-

man; and Selden Alenefee, vice presi-

dent of tiie North Sacramento Cham-
ber of Commerce; city councilmen,

and supervisors.

Four-lane Full Freeway

The Elvas Freeway, will provide 2.9

miles of four-lane full freeway ex-

tending from C Street at 29th and

.^Oth Streets in Sacramento to the

North Sacramento Freeway at the

junction of Arden Way-S\\'anston

Road. The design includes provision

for later development to six-lane

standards.

Planning for the Elvas Freeway was

initiated following completion of the

Sacramento Area Traffic Survey con-

ducted in 1947-48 by the Divi.sion of

Highways in cooperation with the

U. S. Bureau of Public Roads and city

and countv officials.

The survey report recommended;
"That immediate consideration be

given to the construction of a new
bridge and approach highways across

the American River in the general vi-

cinity- of Elvas, connecting with the

North Sacramento Freeway and Ar-

den Wa>-."

Follow ing the publication of the re-

port early in 1949 and public accept-

ance of the prime proposal, the Divi-

sion of Highways made a detailed

study of the Elvas routing. On .March

22, 1950, the California Highway
Commission adopted a routing from

29th and 30th Streets at C Street in

Sacramento to the North Sacramento

Freeway in the vicinity of Arden
VVay-Swanston Road, as recom-
mended by State Highway Engineer

G. T. McCoy.
Construction plans were advanced

rapidly and the first contract was

awarded and construction started in

July, 1950.

Construction Units

The Elvas Freeway project includes

the A Street Overcrossing in the Cit\'

of Sacramento, parallel two-lane

bridges 1,889 feet in length across the

American River, two railroad separa-

tions (the B Street and Elvas Under-
pa.sses), a grade separation just nt)rth

of the American River (State Fair

Overhead), and structures for the in-

terchange with the North Sacramento

Freeway ( U. S. 40-99E) and Arden
\A'ay-S\\ anston Road.

Work on the Elvas Freeway began

in July of 1950 with the start of the

contract for the substructure of the

parallel American River bridges. The
project suffered a severe setback in

1951-52 as a result of steel shortages.

The advertising of the B Street and

Elvas Underpasses and the superstruc-

ture of the two river crossings was
delayed for a considerable time until

steel priorities could be cleared. Final

completion of the freeway project

was delayed by unusually wet weather

in the spring of 1955.

To construct the parallel spans of

the Elvas Bridge, 10,681 cubic yards

of structure excavation was required,

and 11,287 cubic yards of concrete

View of Elvas Freeway taken few minutes after opening. Looking northeast from A Street Overcrossing.
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were used in the sriuetiiie mid foot-

ings. Stiiictiinil steel used totaled 2,2 3 ^

tons and steel piling aggregated 43,-

798 lineal teet.

Heavy Excavation

Other structures on the freeway
project involved a total of 22,700

cubic yards of structure excavation,

10,700 cubic yards of concrete, and

1.000 tons of structural steel.

Exclusive of structures, the freeway
required approximately 240,000 cubic

yards of roadway excavation, used

550.000 tons of imported borrow and
\\as paved w ith 15.700 cubic yards of

concrete and 13,500 tons of asphaltic

surfacing.

Total cost of the freewav, including

engineering and rights of way, was
approximately $5,355,000. Construc-

tion was performed under six con-
tracts.

Big Traffic Increase

Since 194S, traffic across the Amer-
ican River has increased about 85 per-

cent. The sum of the average daily

traffic on the three crossings (Jib-

boom Street, 16th Street, H Street)

existing before the Elvas Freeway was
completed was in excess of that on
the San Francisco-Oakland Bay
Bridge.

The opening of the Elvas crossing

to traffic will attract appreciable vol-

umes of traffic from both the 16th

Street and H Street Bridges, providing

considerable relief from the conges-

tion and delay caused by large vol-

umes of traffic which are presently

carried by those two structures.

Motorists traveling betw een do^\•n-

to^^ n Sacramento and the areas to the

northeast will thus have a choice of

two or three routes. The Elvas Free-

way will, of course, attract only a

portion of the traffic now using the

other crossings of the American River.

Relieved of much of their present con-

gestion, the 16th Street and H Street

Bridge routes ^^ill probably prove
more advantageous to some motorists,

depending on their destination and the

amount of traffic at certain times of

day.

It should be remembered that the

Elvas Freeway is only one unit in a

system of freeways serving the Sacra-

mento metropolitan area, and this sys-

tem is far from completion. Its effi-

BORROW SITES
Continued from page 4 . . .

sands predominate on the higher areas

and are, in general, of poor quality

for agricultural purposes. Both sands

were of high quality for structural

use, having average values for the

sand ecjuivalent of iS and 73 for the

R value.

The a\erage natural moisture in the

material at the site during construc-

tion operations, between October and
May, was 5 percent by weight. This
amount of moisture was beneficial for

loading operations and \\as nccessar\'

to permit operation of hauling equip-

ment over the site due to the sandy
nature of the material. This natural

moisture will decrease during the

coming summer months and it is

expected it will become necessary to

add water at the site.

Noxious Weeds and Erosion Control

To date, the only unfavorable situ-

ation encountered in the entire borrow
site transaction and excavation opera-

tion is the presence of an infestation

of whitehorse nettle {Solamnii elaeag-

iiifolitim) scattered over the easterly

ciency in providing traffic service is

limited to a considerable extent by its

relationship to the existing streets and
roads to A\hich it presently connects.

For example, until the entire north-

south freeway which will parallel

29th and 30th Streets has been com-
pleted, the flow of traffic on the Elvas

will depend on the flow of traffic on
29th and 30th Streets, \\-hich are one-
way signalized arteries.

Route Designation

The Elvas Freeway will be desig-

nated as U. S. Highwa>- 99E. It is a

portion of State Highway Route 98
and replaces the former traveled route

on 14th Avenue, 65th Street, 57th

Street, H Street, Fair Oaks Boulevard
and Fulton Avenue between Stockton
Boulevard and US 40-99E east of Ben
Ali. This route will be relinquished to

Sacramento County and the City of

Sacramento.

The new location of US 99E ex-

tends from Broadway along 29th and
30th Streets and the Elvas Freeway to

US 40 at Arden \\'a\-Swanston Road.

portion of the site, amounting to

about six acres of contamination. This
infestation must be eradicated before

any borrow can be hauled from this

area of the site. After consulting with
the office of the San Joaquin Agricul-

tural Commissioner, it was determined
that treatment of the infested area

would be under the direct supervision

of that office. The smaller areas are

to be fumigated and the larger areas

are to be either fumigated or eradi-

cated by cultivation, the exact method
to be detenuincd at a later date.

It was the desire of the County
Planning Commission that a cover
crop be planted to prevent erosion of

the sandy soil during wind storms,

planting to be done upon completion
of excavation of successive blocks.

To comply with this plan a change
order was executed with the contrac-

tor to plant a barle>- crop after each
block had been leveled to the pre-

scribed grades. This crop was seeded

at the rate of 42 pounds per acre.

Excellent stands of barley are being
obtained which is gratifying to the

district and is living testimony to the

productivity that will be possible

when this land is sold and put under
irrigation.

A Creditable, Profitable Operation

After a careful consideration of the

many factors involved in an operation
of this magnitude, it is clear that ac-

quisition and development of this bor-
row site has been of definite benefit

to all parties concerned. The State has

been benefited by virtue of having ob-
tained a large economical source of

excellent quality road building mate-
rial. The road-user's tax dollar has

again been stretched to provide addi-

tional miles of needed freeways. The
community, for future generations,

will be benefited by virtue of the
higher productivity now possible

when this 261 acres of previously un-
irrigable land is put under irrigation

as a direct result of the excavation

operations.

MEASURING PAINT THICKNESS

The use of magnetic type meters
for measuring paint thickness has

proven successful in producing more
uniform and effective protective coat-

ing on state highway bridges.
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ixpresswdy Riverside County Opens Two

Lanes of Limited Access Project

By B. DOUGLAS POWELL, Assistant Road Commissioner

K^s Ai'RiL 21, 1955, work was com-

pleted on the first stage of the Ar-

lington-Mira Loma Expressway. This

is Riverside County's most ambitious

federal aid secondary highwa\- project

to date, and its completion marks the

end of a f()ur-\car period of planning,

design and construction.

The project is notable from a

count)- high\\a>- viewpoint in that

the entire 7.36 miles of ahgnment is

constructed on a right of way having

full access control, and is of sufficient

width to allow for future expansion to

four-lane divided expressway stand-

ards. Also worthy of note is the fact

that planning for the route was based

upon providing for the needs of

through traffic instead of local service

and access, as has been the rule for

the majority of the previous Riverside

Count\ projects.

Direct Connection Needed

The need for a more direct con-

nection between the rapidh' develop-

ing areas south and west of Riverside

and U. S. Routes 60 and 70-99 (San

Bernardino Kreeway) to the north

had been recogni/cd l>\ rhc coiint\'

Riverside County ii to be com-

mended for lis foresighf in the de-

velopment of its major frafFic arter-

ies to modern standards.

GEORGE T. McCOY
State Highway Engineer

for some years. It was realized that

traffic destined for the metropolitan

area of Los Angeles and that generated

by the continuous industrial expan-

sion of the Fontana-Ontario districts

would represent a considerable per-

centage of the potential users of such

a route.

Some initial planning for the new-

route was done as early as 1943 under

the provisions of the State Postwar

Planning Act, and some small right of

way acquisition was completed at that

time. The thinking at this date was
primarily on the basis of a local high-

way to serve the various unincorpo-

rated communities north and w est of

Arlington, and to eliminate the nar-

row and dangerous underpass of the

Union Pacific Railroad just north of

the Santa Ana River b\- passing to the

west of it. The Bureau of Public

Roads also became interested in the

project during the war years because

of a proposal that consideration be

given to construction of a military

access road to connect between the

Mira Loma Quartermaster Depot and

the Camp Anza Staging area along

substantially the same alignment.

Following the end of the war the

unprecedented residential and indus-

trial development of the Arlington

area and southwestern Riverside made
it early apparent that the through

traffic to metropolitan centers around

Los Angeles was suffering consider-

able inconvenience b\" having to use

the relativcl\' indirect connections via

Pedley and Glen Avon. It was equally

obvious that such traffic had no fea-

sible alternate route, since the Pedley

Bridge constituted the only available

crossing of the Santa Ana River be-

tween Route 60 at Riverside and the

state highwa\' t(j the north of Corona.

Origin ond Destination Surveys

As a preliminar\- to actual design,

in 1951 the county road department

made a series of oriijin-and-destination

Aiti^^i NGT
LOCATION MAP

SHOWING POINTS OF ACCESS
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Typical alignmenl of Arlington-Mira iomo Expressway recently completed by Riverside Counfy under the Federal Aid Secondary Highway Progra

surveys of the traffic using the route

with the Pedley Bridge as a control

point. Analysis of the data obtained

showed that nearly 62 percent of the

total traffic movement would benefit

from a route selection which would
be designed to serve to the north and

west. An extension of the traffic fig-

ures gave a calculated ADT for 1972

of 7,560 vehicles.

Accordingly, and upon recommen-
dation of the road commissioner, the

county board of supervisors adopted a

resolution in December, 1951, author-

izing construction of the Arlington-

Alira Loma Road, FAS Route 702, be-

tween Arlington Avenue and U. S.

Route 60. It was further proposed

that the route would be constructed

on entirely new alignment, and would
run for the greater part of its length

parallel and adjacent to the tracks of

the Union Pacific Railroad. This loca-

tion provided a net saving of distance

of 1.7 miles over the connection then

in use.

Subsequent discussions of the route

with the county planning commission,

the State Division of Highways, and

the Bureau of Public Roads served to

confirm the idea that the new align-

ment was a natural for development

as a limited-access expressway on a

stage construction basis. Accordingly,

and upon the recommendation of

these various agencies, the board of

supervisors in January of 1952 estab-

lished the highwa\" as a limited-access

facility by resolution, and authorized

the road commissioner to proceed

with right-of-way acquisition on that

basis.

Cress Traffic Problems

The proximity of the proposed

road to the main line of the Union
Pacific Railroad posed a problem in

the potential hazards to cross traffic.

It was felt that additional storage

space for vehicles awaiting crossing

clearance should be provided at all

major intersecting roads, and that

minimum right of way widths would
have to be determined by this storage

offset consideration. The final decision

was to provide at least 120 feet of

right of way at all points, and to flare

to the west at major crossings so as to

obtain a minimum distance of 150 feet

between the center line of the tracks

and the center line of the first stage

of construction. This arrangement

would provide for an ultimate de-

velopment to four-lane divided con-

struction with a 22-foot minimum
median strip. Initial construc-
tion would be two-lane and would
constitute the ultimate southbound

set of lanes, thus being the farthest

removed from the railroad at this

time.

The plans for the project were
prepared entirely by countx- road de-
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partment staff, including ail founda-

tion investigation and materials testing

work with the exception of Stabilo-

meter testing. This design work was

done in close cooperation with the

District FAS Engineer and the Dis-

trict Materials Engineer of the San

Bernardino Office of the Division of

Highwa\s. The technical assistance

rendered b>- state higiiwa\- personnel

and the continuous interest they dis-

played in the furtherance of this

project cannot be given too much
credit.

No Design Problems

The final geometric layout of the

project presented no unusually diffi-

cult design problems. The basic typi-

cal section consisted of a traveled way
made up of two 12-foot traffic lanes

with seven-foot paved shf)ulders adja-

cent. Side slopes were 4: 1 or flatter in

all areas except the heavy cuts. Paving

consisted of three inches of plant-

mi.xed surfacing on six inches of

cement-treated base. The project w as

proposed as a select material job, ad-

vantage being taken of three sources

of suitable base material which were

expected to be encountered within

the limits of the roadway prism. The
thickness of the selected material blan-

ket was varied from 6 to 14 inclics

dependent upon basement soil condi-

tions. Rural expressway standards of

alignment and gradient were adhered

to in all respects. Intersections with

eight major county roads were de-

signed for access to the project, sev-

eral of these being channelized. Front-

age roads were constructed at three

locations to provide access to adjf)in-

ing properties.

Some delay in the advertising of

the project was encountered due to

difficulties in right of way negoti-

ations. The county staff was relatively

inexperienced in the acquisition of

higiiway right of wa>' on a controlled

access basis, and the attendant prob-

lems were of considerable magnitude.

The final settlements involved build-

ing relocations, cf)nsidcration for well

and reservoir facilities, irrigation s_\s-

tem reconstruction, some frontage

road construction, and property own-
ership exchanges. Severance damage
was high on some parcels, and in one

case the center line of construcrif)n

passed rlirough the front door of a

church. Much valuable assistance was

rendered bv the District \'I1I Right

of Way Agent and his staff, in sug-

gesting possible methods of untangling

tiiese many problems and in the ob-

tainmcnt of tiie final right of way cer-

tification.

Completed in April, 1955

The contract just completed was

awarded on June 30, 1954. to George

Herz and Company of San Bernardino.

Their bid of $333,708 was the lowest

of the 1 3 bids received.

The work was started on Jul\' 30,

1954, and was carried on without ap-

preciable delay to completion on April

21, 1955.

Construction engineering on the

project was performed by count\"

forces with Paul E. Stout as resident

engineer. The State Division of High-

ways Construction .Manual and prac-

tices are used on county FAS projects

with as little deviation as possible.

F'ull use is made of the construction

procedures and forms of the Division

of Higliwaxs, and close cooperation is

maintained with the district construc-

tion department at all times. The
county feels that adherence to this

polic\' has resulted in a much im-

proved know ledge of tiie clianges and

current developments in the construc-

tion industry by its staff, and wel-

comes the opportunitx' it provides to

draw on the wide experience of the

State in such matters.

The major item in the contract w as

roadwa\' excavation, tlic total earth-

work being in excess of 210,000 cubic

yards. Rather long hauls were neces-

sary, due principall\- to the w idc \ari-

arion in basement soil and to the

placement of riic select material blan-

ket course. Total overhaul was ap-

proximately 3,700,000 station yards.

Box Culverts Required

Exclusive of the Santa 'Vna Ri\cr,

the alignment was crossed b\- four

major tirainage channels which re-

quired the construction of nuiltiple

barrel concrete box culverts. Minor

waterwa\s were passed under the

road with corrugated metal culverts

ranging in si/e from ~S inches to 24

inches. Due to the proxiniit\- of the

Union Pacific Railroad, drainage struc-

ture requirements and locations were

largely controlled by railway instal-

lations. Use was made of the existing

Pedle%- Bridge across tiie Santa Ana
River w ithout moditication except for

resurfacing and the installation of new-

approach guard railing. Development

of the route to full four-lane status

will require the construction of a par-

allel crossing at this point.

The cement treatment of the top

six inches of the select base material

was performed by Gardner Road-

mixers, Inc., of Redlands. This organi-

zation has pioneered in the develop-

ment of specialized t\pes of equipment

for this work, some of which were

used on the project. Of special interest

was a subgrading machine constructed

on a standard motor grader chassis and

capable of siiaping a full 2 3 feet of

tiie roadbed at a single pass. Also used

by the subcontractor during the base

operations was a segmented-wheel

compacting roller for the compaction

of the cement-treatment. Both of

these units produced exceptional re-

sults and materially speeded up this

phase of the construction. Some 110,-

000 square yards of cement-treated

base were prepared and spread, using

approximately 3,400 barrels of port-

land cement.

New Asphalt Plant

The plant-mixed surfacing for the

project was produced and mixed in

riie contractor's new asphalt plant

located just west of the .Mira l.oma

Quartermaster Depot about one mile

from tiie nortii end of the project.

This new plant incorporated tlic latest

developments in the field and is one

of the finest in the entire valley area.

Tiie liigh production rate possible

w irii this plant resulted in the place-

ment of 1,540 tons of plant-mixed sur-

facing in one day of operation on

this project. A considerable portion of

the pa\ ing for the project was spread

b\- the use of a new model pneumatic-

tired paving machine, an operation

w hich w as viewed with considerable

interest b\- state and local road officials

and valle\- area contractors, i'he ma-

chine performed very well, and checks

on the finished surface smoothness

made b\ the I Icadquarters Construc-

tion Deiiarrmcnt Rougiiometer showed

a rouuhness coefficient of onl\' 8.2
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Riverside County's limited access highway between Arlington and Mira Loma built under Federal Aid Secondary Program. This seven-mile project has only seven

intersections and will be later converted to a four-lane divided expressway by the addition of another two-lane highway between existing road and railroad.

inches per mile. Approximately 31,000

tons of plant-mixed surfacing was
placed under this contract.

Seal coating of the traffic lanes on
this road was done by the use of

another innovation in road-building

equipment. This machine was a self-

propelled chip spreading device fur-

nished and operated by Contractors

Specialty Company, subcontractors

for this phase of the work. Use of this

device also attracted a considerable

audience from the district construc-

tion office and from local contractors.

The performance of the machine can

best be demonstrated bv the fact that

the seal-coating of the entire ~36 miles

of the project was performed in nine

working hours. The operation of the

unit is such that joints are required

only very infrequently, one section

being sealed continuously for a dis-

tance of 5,000 feet without the neces-

sity of stopping to make a joint. Three
rollers w ere required in order to keep
up with the pace set by the chip

spreading machine.

Miscellaneous Items

Only the traffic lanes of the road
were given a medium-fine chip seal

ULTIMATE EXPRESSWAY DEVELOPMENT
FAS 702

r.i.f. c.

^^
-ftg.

^ s;a( si»>«i

NORMAL ARRANGEMENT <Dc.iw.-".ri.n.. -i^i.
(2)nil Sitpiv-4.1 lor hei|>iri ie*i "un 111
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(STniml-Mi SKvo-iwiltnl l*< « *t^
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LAYOUT AT MAJOR INTERSECTIONS

O ii» >f*it tf comlri

coat, all other areas, including front-

age roads were treated w ith a pene-

tration-type seal coat.

.Miscellaneous items of construction

performed on this contract included

the installation of eight and one-half

miles of propert\' fence to protect the

access, and the demolition of almost

5,000 linear feet of abandoned irriga-

tion facilities.

Additional and extra work on this

project resulted in a final cost of

1342,149.57 exclusive of preliminary

engineering and right of way. This

figure represents a cost of 146,500.34

per mile for the completed express-

way development.

Traffic counts taken in the brief

period since the opening of the new

. . . Continued on page 26
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Henderson New
Deputy Director

of Public Works
Appointment of A. H. Henderson

as Deputy Director of the State De-
partment of Public Works Mas an-

nounced on April 21st by Frank B.

Durkee, Director of Public Works.
The appointment took effect April

2 2d. Henderson Mas appointed, Dur-

kee stated, from a civil ser\'ice list

after passing a civil service examina-

tion for the position.

Henderson has been in the state

service for 37 years; 29 of these years,

Durkee stated, were in the Depart-

ment of Public Works, in different

positions in the Division of Highw ays.

Division of Architecture, and in the

director's office. Previously, Hender-
son \\ as assistant director and deputy

director of the department for six

vears under the late C. H. Purcell.

He is being promoted from his present

pf)sition of departmental disbursing

officer.

The former deputy director of the

Department of Public Works, Russell

S. Munro, recently left this position

to accept the appointment of Gover-
nor Goodwin J. Knight as director of

the new Alcoholic Beverage Control

Department.

Henderson was succeeded as dis-

bursing officer by Leo S. Fahy.

BAKERSFIELD IMPROVES A MAJOR CITY STREET

APPRECIATES HIGHWAYS
Califor/iia Highivays and Vtiblic

Works

Dear Sirs: Please note my change
of address from 435 North Catalina

Street, Pasadena 4 to 1 547 North Dur-
fee Avenue, El iMonte.

I hope to continue to receive your
wonderful magazine. It has helped m\
dri\ing habits and enjoyment of m\'

native state. It also gives me good
foundation for e.xplanation to out-of-

state people where our gasoline tax

goes and the fine highwavs we have.

Your department has made California

a much prettier state and much safet\-

has been added to our driving through

your efforts.

Thank jou,

George H. Brown

By J. HOLFELDER, Bakersfi

Bakersfield recently completed the

improvement of Union Avenue be-

tween 21st Street and Nile Street. The
project is a typical example of the

expenditure of State Highway Users

Tax Funds to improve a major city

street in this citv.

Although a relatively small project

(0.28 mile) the job included more
work items than the average larger

project. The operations included:

1. Widening the existing pavement
with four-inch plant mix surfac-

ing.

2. Resurfacing existing pavement
with one-inch of plant-mixed sur-

facing.

3. Removing and reconstructing

curbs, gutters, sidewalks, drive-

ways, and constructing curb di-

viders.

4. Constructing storm drains with

inlet junction structures.

5. Installing traffic signals and mer-

cury vapor street lighting includ-

ing traffic-actuated signals at

Sumner Street (State Rt. 5S) and

s\nchroni7.ing these signals w ith

the State's signals at 21st Street

eld Director of Public Works

and Golden State Avenue, U. S.

99, one block aw ay.

6. Installing automatic flasher bea-

con at the Southern Pacific Rail-

road main-line crossing.

7. \Mdening and extending the box
culvert at the East Side Canal.

The total cost of the project was
SI 27,650 distributed as follows:

City funds ..-..- $8,937

^sC gas tax funds 105,385

State Highway Fund . 9,957

Southern Pacific Rail-

road Fund 3,371

Total 1127,650

The plans and specifications were
prepared by the Engineering Division

of the Citv of Bakersfield. Advice
on the plan preparation and construc-

tion inspection was furnished bv the

Di\ision of Highways together with

all field and laboratory testing re-

quired. Acknowledgment is made of

the Division of Highway's fine spirit

of cooperation without which the

project's successful progress would
have been doubtful.

1.00/cing iouih across ihe iniersection of Union Avenue with Twenty-fourth Street
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Lookinging norlh along Union Avenue m Bokersfie/d from above infersedion with US 99, which curves off (o lelt. Evening peofe-hour (roffic.
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Monbgomery rreeway Completed to

Mexican Border

Dv Assembly ConcuiTent Resolution

No. 16, adopted on March 16, 1949,

the portion of US 101 beginning at

1 3th Street in National (^,it\' and ex-

tending to the international boundary

at Tijuana was designated as the

Montgonier)' Freeway. The entire 11-

niile section of this free\\a\- is now

completed and a dedication ceremony

is contemplated on June 17, 1955.

The original routing of US 101 ex-

tended through the business districts

of National City and (]hula \'ista

along National Avenue, thence via a

two-lane highway with substandard

width and alignment to the border

connection south of San Vsidro. This

resulted in traffic congestion and a

ver\' high accident rate.

The relocation of U. S. 101 began

in June. 1950, when the first unit of

By E. E. WALLACE, District Engineer

the freeway was started between

Seventh Street and 16th Street in Na-
tional Citv and completed at a cost

of $122,624.

The second unit extended from
14th Street in National City to H
Street in Chula \'ista, over a length of

three miles. This section was com-
pleted in September, 1951, at a cost

of $1,410,085.

Unit number three involved a sepa-

rate contract for two grade separa-

tions, one at H Street and one at .Main

Street. Work was completed in April,

1951, at a cost of $147,973.

The fourth project extended from

G Street in Chula Vhtz to Elm Ave-

nue in Palm Cit\ , a length of 3.8

miles, and was completed in April,

1952, at a cost of $1,270,699.

Unit number h\'e extended the con-

struction from Palm Avenue in Palm
City to one-half mile south of Nestor,

a length of 1.1 miles. The project \\as

completed on June 23, 1953, at a cost

of 1332,135.

Final Major Unit

The sixth unit, from one-half mile

south of Nestor to the international

border south of San Ysidro, w as com-
pleted in April, 1955, and covered a

length of 3.9 miles at a total construc-

tion cost of $1,198,829.

The seventh, and final major unit,

consisted of construction of a com-
plete interchange at L Street in the

Citv of Chula \'ista, replacing a tem-

porar\' grade intersection w hich was

controlled with signals. The cost of

this project was $187,805.

LEFT—lnlernalional border stolion at Trjuono, look'mg north on freeway. RIGHT—South end of freeway: Son Ysidro in U. S. on left; Tijuana in Mexico at top.
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Traffic at Eighfeenth Street Undercrossing. Looking northwest.

Several minor contracts for high-

\\a\' lighting, traffic striping, revision

of signals and other minor improve-

ments amounted to 1 132,878.

Summarizing the complete project from

Eighth and Harbor Streets in National

City to the international border, the total

cost for the 11.1 miles was as follows:

Construction $4,803,000

Right of way 2,000,000

Grand total $6,803,000

Twenty-five Structures

T\\"enty-five structures were in-

volved, with traffic interchanges at

nine different locations; railroad sepa-

rations at three locations; bridges

across major drainage channels at

four locations; and one pedestrian un-

derpass.

Because of insufficient financing it

was necessary to place temporary
grade intersections at Dawson Street,

at Dairy .Mart Road and at Palomar
Street. These will be replaced with

separation structures in the future as

thev can be financed. The cost of

these future interchanges will be

about f.3 70,000.

With the completion f)f the three

separations memtioned there will be

provided a full freeway consisting of

a four-lane roadw-ay with wide center

division, ample shoulders, and elimina-

tion of all intersecting traffic and

complete control of access from Hth
Street in National Citv to the connec-

tion w ith San ^'sidro Boulevard near

the border.

Heavy Traffic

The INIontgomerv Freeway is al-

ready carr\ing average daily traffic of

23,500 vehicles throughout its length,

with maximum traffic as high as 32,-

000 vehicles per day.

US 101 to the border carries a

large volume of tourist traffic destined

for a visit to Old .Mexico through the

Tijuana gate. Traffic has been increas-

ing rapidh' and this border crossing

ranks first in the Nation as a border

port of entry.

The Collector of Customs reports

that vehicular traffic entering the

United States through the border gate

at San Vsidro in 19.^4 was 3,611,882,
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LEFT—Main Street interchange and in distance three-level connection to Palm Avenue. RIGHT—Approaching freeway from North Eighth Street intersection in

National City at left center. Curves wilt be eliminated by adopted freeway routing.

which is a 2S percent incrcnsc oxer
tlic year 1052. The number of persons

entering, including both pedestrians

and passengers, was 12,365,199, which
is a 19 percent increase over 1952.

The completion of this important
section of L'S 101 provides a much
safer and more attractive highway foi'

the use of local people as weii as for

the large volume of tourist traffic, and
has greatly relie\ed the congestion

through the business communities of

National Citv and Chula \'ista, thus

permitting unrestricted trade and de-

velopment through those areas.

The .Montgomery Freeway also

scr\es the cities of C'oronado and Im-
perial Beach. The improvement of

Diego has advanced a step nearer ac-

complishment through the coopera-

tion of the citv councils of National

City and San Diego and by the recent

adoption by the State Highway Com-
mission as a major freeway, of the

Sign Route 75 along the SiKcr

id and to the interchange at Palm
City to a four-lane divided highway,

now under way, will adequately pro-

vide for the increasing xolume of

traffic from that area.

The continuation of US 101 north-

erly through National City and San

ultimate routing through these cities.

This will pro\ide a full freeway
routed closcK' adjacent to the busi-

ness districts w hich w ill pro\ idc con-

nections with Cabrillo Freeway,
Highwa\' 94 Freeway, Pershing
I)ri\e and Wabash Freeway, and

which will, in effect, be an inner belt

freew ay, eight lanes in width.
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Traffic Line Markers Raised Buftons Give Night

Visibility in Wet Weather

By H. A. ROONEY, Associate Chemical Testing Engineer, and
J. A. CECHETINI, Assistant Physical Testing Engineer

T,HIS ARrK:rF describes a rescarcliproj-

ect performed t)\' .Materials and Re-
searcli Dcparrnient as part of a stud\"

in seeking to make the visibility of

traffic lane marking as effective at

iiighr during heav\- rainfall as the visi-

bilit\' of white traffic paint striping is

effective in clear or foggy weather.

Type 1\" \\hite traffic paint, cur-

rently used for traffic striping by the

Division of Highw ays. has good ^\•ear-

ing ijualities and the striping exhibits

excellent day and night visibility in

clear or foggy weather. Ho\\ever, at

night during heavy rainfall the abilitv

of traffic paint striping to delineate

traffic lanes is reduced to almost zero.

A wet traffic line, even when contain-

ing embedded glass spheres, will not

reflect light to the driver of an ap-

proaching vehicle as the water diffuses

the light and the white traffic line ap-

pears to be engulfed in the darkness of

the paveiuent.

Raised Surfaces

It is \ve\\ known that properlv

shaped white surfaces positioned at a

level of only a fraction of an inch

above the high\\ a\' surface will reflect

light better under all weather condi-

tions than a white painted line on the

highw ay surface. These reflectant sur-

faces must be slanted or curved and
oriented toward the incident light in

order to be most efTective. Traffic line

markers based on this principle have

been employed to delineate traffic

lines but due to the materials used to

fabricate the marker and to the means
employed in attaching the marker to

the highway surface, the marker soon

became dislcjdged or broken under the

repeated impact of traffic.

The Chemical Section of this de-

partment, under the direction of E. D.
Botts, undertook a research program
to develop a raised traffic marker and
a means for permanently attaching the

marker to the highway surface. Previ-

ous extensive work done bv Botts and

Roonc\' with epoxy resins showed that

these resins used in conjunction with

thiokol pol\"sulfide rubbers and fillers

formed a reiuarkable adheseive or ce-

menting agent which would bond te-

nacioush" to concrete. Cf)ncrete slabs

Mere cemented together w ith this ad-

hesive formulation and subsequently

subjected to vertical shearing stresses

parallel to the resin bond.

In all tests the concrete failed when
its limit in shear was exceeded and no
failure was noted in the resin bond. In

other tests broken concrete beams
were cemented together with the ad-

hesive and after proper curing were
subjected to flexual stresses. In every

test the beams broke in new places, the

adhesive bond remaining intact. Lim-
ited experimentation has shown good
adhesion to asphaltic concrete pro-

vided the aggregate of the concrete is

exposed and free of oil.

Button-type Markers

The first traffic markers developed

by the Chemical Section were about

four inches in diameter, convex in

shape with a '4 -inch crown as shown
in Figure I and referred to as the

"button" type in this report. They
were composed of an epoxy-thiokol

binder with titanium dioxide as a

w hite pigment and glass spheres as

the aggregate. The impact strength

of tiiesc button markers \\ as far in ex-

cess of that which would be required

on a road surface; several full blows

of a large sledge hammer being re-

quired to disintegrate the marker. The
button traffic marker is installed by
cementing it to the portland cement
or asphaltic concrete pavement surface

with the epoxy-thiokol adhesive.

The most satisfactory adhesion will

be obtained if the area of contact with

the pavement surface is first cleaned

by sand blasting in order to expose

clean concrete and to remove any oil

film. The molecular crosslinking or

setting action of the epoxy resin is

caused by the addition of an organic

amine curing agent ^\•hich is added

just prior to the use of the adhesive.

The setting time of the adhesive is de-

pendent upon temperature; a tem-

perature of 45° F. or below will stop

the setting action while a temperature

of 80° F. or above will cause the ad-

hesive to set sufficiently to bear traffic

in about 2 'X hours.

Setting Time Speeded Up

In critical areas where traffic lanes

cannot be closed for longer than 15

minutes or when air temperatures are

less than 80° F., the setting time of the

adhesive attaching the raised traffic

^k
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marker to tlic pavement may be

speeded by tlie application of heat.

Applying a butane torch to a small

()\cn inverted over the marker for

alxjut three minutes and allowing the

marker to remain in the heated oven
tor 15 minutes will generally induce a

complete set so the marker will be

capable of bearing traffic.

The .Materials and Research Depart-

ment has made four major and one

minor e.xperimental in.stallations of the

i)utton tvpe epo.w traffic markers in

the last nine months. Markers were
installed on a crosswalk over four

lanes of concrete pavement on the El

Camino Real at Palo Alto in Septem-
ber, 1954. Those markers are hit b\

traffic more than 20,000 times per

day and to ilate none of the markers

have been dislodged or broken. The
markers in this installation are subject

to impact of traffic which is man\
rimes more severe than would be ob-

tained on markers used to delineate

traffic lanes. Similar satisfactory re-

sults have been obtained at all other

installations such as the portion of the

San Francisco-Oakland Bay Bridge

where the button markers where in-

stalled 24 feet apart on the white tile

traffic line in September of 1954; the

markers installed on the North Sacra-

mento Freeway and the approaches to

and over the H Street Bridge at Sacra-

mento where markers were also placed

24 feet apart and at the centers of the

unpainted portions of the broken

\\ hire traffic lines. A small number of

"button" markers was placed on the

Santa Ana Freew ay on the southbound
lane, just north of Slauson Avenue in-

tersection in Los Angeles.

High Visibility

The intent of these installations was
that the raised marker would be sup-

plementary to the \\ hitc lines for wet
weather visibilitw During the heavy
rains of the past winter it was con-

clusively shown that the raised w hitc

markers w ere highly visible both day
and night, w hereas the w hite painted

lines were difficult to see.

W'hile the epo.xy-thiokol traffic but-

ton marker possesses excellent struc-

tural qualities, it also presents manu-
facturing difficulties, and high cost of

materials. F,xperiments were con-

ducted by L. P. Kovanda, Associate

.Materials and Research Engineer of

the Concrete Section of this depart-

ment, to develop a material which
would be suitable for traffic markers,

reduce the costs and produce of

highly reflectant surface. The mate-

rial selected as possibly being the best

for the manufacture of traffic markers

consists of white portland cement,

glass spheres, aggregate and titanium

dio.xide as a w hite pigment. Button

traffic markers of the shape and size

as show n in Figure No. I were fabri-

cated froiu this material and allowed
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to hiuilcii in a nuiisr atnuisphcic t<ii'

seven da>s. Compressive sncngrli tcsrs

show the material to attain a strength

of 2,S0() psi at seven d;ns. The c\-

poscii surface of the l)iittnii iiiaricers

was treated with hyiirochioric acid in

order to expose the glass spheres em-
bedded in the body of tiie markers

and to make the surface liighl\- re-

fiectant. Altliough tliis marker has the

brittleness characteristic of most port-

land cement products, tests on an in-

stallation of this marker on Fair Oaks
Boulevard east of tiic H Street Bridge

at Sacramento have sliow n after seven

months that it will \\ ithstand tlie im-

pact of a large volume of traffic \\ lien

properK' cemented to an asphaitic

pavement. The resistance to impact

and dislodgment of this marker is no

doubt due to the ability of the epoxy-

tliiokol adhesive to firmly attach tlic

marker to the pavement and at the

same time reinforcement it provided

the adhesive is applied to the marker

so that no voids exist in the area of

contact \\ ith the pavement.

Used on Elvas Freeway

James A. Cechetini of the Concrete

Section designed a new shape in

concrete traffic markers as shown in

Figure II. This marker is wedge-
shaped, 3

'
: inches wide, six inches

long and sloping from a height of one-

eighth inch in the front to one-half

inch in the rear.The .Materials and Re-

search Department made an experi-

mental installation of these reflectant

concrete "\\ edge" markers on the east-

bound concrete lanes of the Elvas

Freew ay at Sacramento. On this test

section, which is about 2 V^ miles long.

only the concrete wedge marker \\ ill

be used to delineate the traffic line.

Spacing of the concrete ^\edge

markers varies with the alignment of

the road, the markers being installed at

6, 12 and 24 feet apart. All concrete

markers ^\ere cemented to the con-

crete pavement \\ ith the epoxy-thiokol

adhesive. The object of this test sec-

tion is to determine the service life of

the concrete \\ edge markers, their re-

flectance under all weather conditions

and the cost of their installation and

maintenance compared to the cost and

maintenance of a painted traffic line.

The w edge markers of this installation

were photographed at night under

headlight illumination during clear and

rainy weather as shown in Figures III

and I\', respectively. Figure \' shows

the poor visibility of a painted line as

photographed during the same rain-

storm when the photograph of the

\\ edges shown in Figure I\' was taken.

Applications for Patents Filed

No conclusion can be drawn as to

the feasibility of adopting reflectant

markers as a traffic stripe until the ex-

perimental test section has seen service

for at least two years. Although tech-

nical data does not indicate that the

epoxy-thiokol adhesive \\-\\\ lose its ad-

hesive properties over a period of

time, only exposure to actual road

service conditions will verify this.

TOLL COLLECTORS PRAISED

Alb.wv, California

Captain M. L. Silvey

Toll Plaza Administration Bldg.

San Francisco-Oakland Bay
Bridge

Dear Captain Silvey: This mes-

sage comes to you concerning the

courtesy of the men who collect tolls

at the San Francisco-Oakland B\\v

Bridge, and has been waiting to be

\\ ritten for some time.

Having come to the Ba\' area about

five years ago, I was ver\" pleasantly

impressed with the almost ne\er-fail-

ing "thank you" spoken by these men,

and wondered how they could keep it

up so nicely moment after moment!
I have since become a regular daily

commuter over this bridge, and as no

doubt happens in many cases, too

often seem unaware of hearing it, al-

though frequently conscious of a time

\\ hen it isn't said.

One day within the past few weeks,

on a particularly tr\ing morning from

a personal standpoint, I came through

as usual—absorbed in private griev-

ances—when the collector at that time

spoke a most pleasant "thank you,"

accompanied by a smile. This quickly

changed the whole atmosphere of the

morning, and I found m>self smiling

also, being grateful for this impersonal

courtesy. I am sure this cannot be a

unique experience just for one person,

and realizing that this spoken word
ma\- have an influence far bcNond its

immediate expression, I sincerely hope

that the pressure of those jobs will

never eliminate this rare public serv-

ice. My sincerest "thank you" to those

patient collectors of tolls!

Sincerely yours,

Mrs. F. C. Goerges
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3n RIcmoriam
MICHAEL D. POBOR

On April 30th Michael Pobor,

Junior Civil Engineer for the Mate-

rials and Research Department of

the State Division of Highways, met

death when the car he was driving

collided with a train in Sacramento.

Born in Miama, Arizona, on No-

vember 7, 1919, Pobor's life was
eventful and varied. He was a cap-

able amateur boxer, parachute

instructor, mathematician, and in-

ventor. He spoke six languages, in-

cluding Slavonian, Spanish, Italian,

French, and Russian.

Mike was employed by the Divi-

sion of Water Resources in 1950,

by the Bridge Department from

1951 to 1954, and by the Mate-

rials and Research Department since

June, 1954.

He is survived by a widow and
one son.

EXPRESSWAY
Continued from page 17 . .

.

r(jute liavc demonstrated that the

traveling public has taken immediate

advantage of the time and saving

benefit it represents. The average dail_\

traffic for the first two months was
6,2.'tO vcliicles, \\Iiich makes the Ar-

lington-.Mira Lonia Road the heaviest

traveled rural highway in the entire

Riverside County system. It is ex-

pected that the volume will continue

to increase as more and more people

become familiar with the route. It is

hoped that an origin and destination

survey can be made in the near future

to establish the use pattern and thus

determine if the original design as-

sumptions were correct.

Since 1946 the county has been
working in close cooperation with the

State Division of Highways and the

Bureau of Public Roads in an effort

to keep the county's FAS system

abreast of the expanding Southern

Califcjrnia economy. In this period

some 1.^ projects have now been com-
pleted, comprising five bridges and

47.6 miles of road at a total expendi-

ture in excess of $2,130,000.

Employees Receive Twenty-five-year Av/ards

Employees of the Division of Highways who became eligible for 25-

year awards between December 31, 1953. anil Ma\' 31. 1955, are:

Name

ELIGIBLE ON
DECEMBER 31, 19S3

Rodfiquez, Peter V

ELIGIBLE ON
JANUARY 31, 1955

Grohman, George J

ELIGIBLE ON
APRIL 30, 1955

District III

Cormier, Isaac D

District IV
Allendale, Ernest H
Coles, Wrifred W

District VI
Porter, Harvey W

District VII
McBroom, E. H

District VIII
Barnes, Harold M
Lucas, Pearl F.

District X
Vergara, Dolph J

Young, Lester W
District XI

Webler, Arthur D

Shop 11
Rosenbaum, Charlie H

Department of Public Works, Di-
rectors Office

Klauser, Helen P,

Total service
Yrs. Mos. Days

ELIGIBLE ON
MAY 31, 1955

District I

McMahon, Wriliam G.

District III

Nicholson, R. I

Sherwood, Harold F. ,

District VI
Harbcv, George A.. .

Parker, Robert B

Total service
Yrs. Mos. Days

25
25

25

25

25
25

25
25

25

25

District VII
Lamb, Giles Harvey.
Preston, Allen

29
20

5

19

10
27

9
10

n

5

District IX
Baxter, Frank E,

District X
Lucas, Frank L.

Thomas, Everett R.

District XI
Moore, Burton F. .

Reinius, Carl O. . .

Central Office
Carr, Alden W
Small, M. J

Warmby, Edwin W.

Bridge Dept.
Green, John W . .

25
25



N.ew txpresswdy Paso Robles-San Miguel Project

Rated as Unusual in Design

A.
By E. J. L. PETERSON, District Engineer

,6.5-\iii.i si'criON ot exprcsswav

in Snii Luis Obispo County, a portion

of L'S 101, follow ing the S.ilinns River

along the foothills of the Santa Lucia

Mountain Range between Paso Robles

and San .Miguel, has been completed

and opened to public tiafhc.

.Mission San .Miguel .\rchangel, situ-

ated in the Town of San iMiguel,

marks the northerly terminus of the

project. This mission, which was
founded in 1797, is one of the string

w hich mark.s the path of the Padres

through California. The southerly

terminus is at the City of El Paso de

Robles. so named by the .Mission

Padres because of the beautiful oaks.

In the design of the new facility the

existing highway was incorporated

into the construction of the north-

bound lanes between two miles south

of San .Miguel and San iMiguel, anti

between Paso Robles and one mile

north. The remainder of the facility

is on new alignment, slightly west of

the existing road. The mile-long seg-

ment of the northbound lane just

north of Paso Robles was designed

with a plant-mixed surfacing and will

become a ramp \\ hen the freewav

throusjh Paso Robles is constructed.

\\'irh this exception, the t_\ pical sec-

tion pro\'ides traffic lanes surfaced

with Portland cement concrete, with

opposing lanes being separated by a

median generally 46 feet wide.

Design Was Unusual

The design of this section of iiigh-

\\ a\' was unusual in that photogram-
metric contour maps (contour maps
made from aerial photos) and contour

grading plans were used to prepare

the contract plans. Each one of these

features has been employed to a

limited extent in highway design, but

this is one of the first projects in

w hich they were combined. Consider-

able surve_\' and design time was sayed

by the employment of this procedure

as excavation and emiiankment quan-

tities for the contract plans were cal-

culated from contour maps with five-

foot intervals. A comparison of the

total quantity of roadway e.xcavation

obtained by the standard methods,

that is average and area, and by the

contour grading plans, disclosed a dif-

ference of only 0.11 percent \yhich is

an unusual degree of accuracy and

was due to several favorable factors,

primarily the rolling nature of the ter-

rain with its sparse growth of brush

and trees made it favorable to the con-

tour method and the accuracy was a

result of compensating errors rather

than consistent accuracy.

Favorable Results Obtained

Tn view of the fa\orable results ob-

tained with the contour method for

the grading quantities on this project,

it has since been employed very suc-

cessfully in the design and construc-

tion of other projects.

The construction of the project,

which included approximately a mil-

lion yards of roadway excavation and

the placing of 3.^,000 cubic yards of

Portland cement concrete pavement,

was performed under two contracts.

The first contract included the major
portion of the grading, the construc-

tion of drainage structures and the

construction of a reinforced concrete

slab bridge across San .Marcos Creek
and was awarded to .Madonna Con-
struction Company of San Luis Obispo

on May 20, 1953. Work began June 1,

195.3, and was completed March 12,

1954, at a cost of $638,362.

The second contract included grad-

ing, paving and other work required

to complete the project which was
aw^arded to the firm of Gordon H.

View of expressway near San Marcos Creek, look'ing northerly
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UPPER-Vhw of completed freeway looking northerly toword the Santa Lucia Mountains near Paso Robtes. LOWER-Northerly lermlnous
of expressway at San Miguel with mission at left.

olnnnt ^^^'^"',"'7
^'^'"f-V.

Land coniplctcd Dcccnher 31, 1954, ,t , prcss^av through the Salinas X'allev

W 1 M ','•:; .?''^"-"'^- ^-"^f "f 11,026,154. is both pleasing and comfortable and\\o,k l,cgan March .1, 19.>4. and Mas The magnificent .s^^•eep of the ex- relieves traffic congestion by permit-
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UPPER—Looking southerly toward Paso Robles from the oasis on left. iOWER—Looking southerly from Son Miguel.

ting increased and uniform safe driv-

ing speeds, saving travel time and re-

ducing driving fatigue.

G. D. Gardner, representing the Di-

vision of Highways, was Resident En-

gineer on both contracts. Hooper
Knowlton was the bridge department
representative on the San Marcos
Creek Bridge. Robert Osborne was
general superintendent for Madonna

Construction Company on the grading

contract, while John \'ickrey, was
general superintendent for the firm

of Gordon H. Ball and San Ramon
\'alley Land Company.
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FROM ISTANBUL

SULEYMAN TANSES
Karoyoltari I. Bolge

Aroslirma Sefi

Istanbul/Bostanci, Turkey

Dkar Sirs: I receixed the Novem-
ber-December edition of yom" CciUfoi-

nia Highii-ays and Public Works mag-
azine. Thank you very much for your
sincere interest. It is reall\ the best of

its kind and I always learn something

new M hen I read it.

I hope it will continue to be pub-
lished in the same perfect May.

\\'ith mv best wishes,

Yours sincerely,

SULEY-MAX TaNSF.S

MAN OF SEA LIKES HIGHWAYS
Alu. KiNMTH C. Adams, Editor

I wish to tell you how much I enjoy
receiving tlie highwn\" magazine. It is

the most prized of all tlie magazines

I take. I have spent most of the 15

years past in California and have trav-

eled over most of the main highways
and many of the secondary roads. I

have followed quite closely the won-
derful improvement of the highway
system as so clearly shov\n in the

highwa\' magazine and by personal

observation.

I came around Cape Horn in a sail-

ing vessel and landed in Honolulu in

1896 and was employed as pilot at

Pearl Harbor and Honolulu Harbor

before retiring in 1939.

I wish to congratulate \ou on tiic

wonderful magazine you put out and

hope to receive it for the next few
\ears that 1 am around. I am 79 vears

i)ld.

\'ery sincerely,

Richard Nelson
2939 Park Street

Honolulu 17, Hawaii

NEW BOOK ON SURVEYING

The third edition of Elementar\
Plane Surveying, by Raymond E.
Davis, Professor of Civil Engineering,
University of California, publislied b\-

McCraw-Hill Book Compan\-, Inc.,

3 30 West 42d Street, New York, is

off the press.
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All States Will

Participate in

New Road Tests

California State Highway Engineer
G. T. McCoy, president of the Ameri-
can Association of State High\\a\-

Officials, has reported that detailed

arrangements are no\x" being made for

financial and engineering participation

by all 48 states, Hawaii, Puerto Rico
and the District of Columbia in the

forthcoming A. A. S. H. O. Road
Test project in Illinois.

Announcement of the test, which is

designed to measure the effects of ve-

hicle weights on roads and bridges,

was made in Washington, D. C, by
Secretary of Commerce Sinclair

Weeks. The project will cost an esti-

mated $12,000,000, to be contributed
by the participating states and terri-

tories, the Federal Government, and

industry groups, with the State of Illi-

nois paying most of the construction

cost of the road itself.

McCoy disclosed tliat the test ve-

hicles are tentatively scheduled to start

rolling on the nearly 12 miles of pave-

ment in north central Illinois some
time in 1956. The project will be

mucii larger than the two previous co-

operative road tests, which, like the

A. A. S. H. O. project, were con-

ducted by the Highway Research
Board of tiie National Academy of

Sciences.

McCoy has been a member of A. A.
S. H. O. committees which have been
working with the U. S. Bureau of

Public Roads, the Higii\\a\- Research

Hoard and the autonioti\c, pcn-olcum

and tire industries for the past two
\-ears, planning the design of the proj-

ect and the financial participation b\-

the \ai-ious interested governmental
units and other groups.

An active California participant in

the planning of the road test project,

in adtlition to McCoy, has been Fran-
cis N. Hveem, Materials and Research
Engineer of the State Division of
Highwaws. Hveem was also a member
of the advisory committee on the

western road test project in Idaho.

In Mcmoriam
ADDISON KING NULTY

On February 23, 1955, death
claimed another "Old Timer" of the

Division of Highways. With the

passing of Addison King Nulty, Dis-

trict X lost a colorful Resident En-

gineer.

Born in Missouri on August 17,

1885, King was educated in the

deep South, receiving his B.S. de-

gree in 1907 from the Virginia Poly-

technic Institute. He went to work
immediately as Chief of Party for

the Interstate Coal and Iron Com-
pany of Virginia. In 1908 he moved
to the V/est Coast and went to work
as instrumentman for the City of

Chehalis, Wash. After serving as

surveyor for several railroad com-
panies. King went to work perma-
nently for the Division of Highways
in District X in April, 1924.

During his stay. King was Resi-

dent Engineer on various projects

throughout the district, many of

which, except for seal coots, remain
as he left them. King had the dis-

tinction of being Resident Engineer
on the first portland cement con-

crete job in Northern California to

use the, then new, Johnson Finish-

ing Machine.

On August 4, 1943, King entered
Bret Harte Sanitarium where he
stayed until his death, with the ex-

ception of one year. He is survived

by his sister, Mrs. Laura Kate Parks

of Abingdon, Va.

Possessed of a keen sense of

humor. King was a pleasure to work
for and though he had been absent
for 12 years, his passing was
mourned by all who ever worked
with him.

ARDENT READER
PACIFIC GAS AND ELECTRIC CO.

245 Market St.

San Francisco 6, California

Mr. Kenneth C. Adams, Editor

Dear Mr. Ada.ms: I have read, cover
to cover, .several issues of your publi-

cation and have thoroughly enjoyed
each i,ssue for the information and
leisure reading it contained.

Yours very truly,

R. IT. ^^'lI ITA.MSON

Deparrnient of Water Systems

California Highways



Rotary Fld
Special Equipment for Weed
Cutting on Highways Developed

By EARL E. SORENSON, Equipment Engineer

THi; CONTROL of grass, brush ;ini.i

weeds along the roadsides and divid-

ing strips of highw ays has always been

an expensive and difficult problem.

The difficulties are caused by: first,

nonuniform terrain, obstacles that

cause damage to the mower such as

tin cans, bottles, odd bits of metal,

etc., that continue to be discarded by
the passing motorists; and second, the

problem of disposing of the cut ma-
terial.

The present method of cutting

weeds on highway roadsides utilizes

conventional, heavy-duty mowing ma-

chines. In areas where the cut mate-

rial must be removed, this operation

is followed by a crew ^\hich disposes

of the waste material. The use of con-

yentional mowers is not too satisfac-

tory as the machines are easily dis-

abled by tin cans, wire, bottles, etc.,

\\hich results in excessive repairs,

costs in "down-time," and most ini- Close-up view of new weed and brush flail

Rotary flail in operofion, showing modern method of pulverizing weeds

f-»i?--»^\*-':

portant of all, lack of productivity

while the mower is disabled.

Answer to Problem Found

An improved method for disposing

of grass and weeds on highway road-

sides and dividing strips has long been
sought. The problem has been studied

with a view toward developing a ma-
chine that could both cut and dispose

of grass and weeds and yet be com-
pletely operated by one man. The
satisfactory solution w^as, of course, a

machine that cut the w^eeds, then com-
pletely pulverized them into a mulch
that could be incorporated into the

soil.

The answer to the problem has been
found in a farm implement used for

mowing, shredding and pulverizing

and commonly known as a "Rotary
Flail." This is a tractor-drawn ma-
chine which consists of a series of

rotating flails operating within a steel

housing, A\hich passes over the top of
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the ground and cuts and pulverizes

ever\ thing tiiat is contacted. The ma-
chine, as sold for farm use, is designed

for operation behind a tractor \\ hich

is equipped \\ith a power take-off to

drive the flails. Its use is primariK' for

puherizing corn stalks, cotton stalks,

the tops of beets, vegetables or other

co\er crops. On the farm, the machine
would ordinarily be iLScd on ground
well known to the farmer, with no

obstructions such as the previously

mentioned debris found on the high-

wax' roadsides. The power take-off on
the farm tractor would therefore do
a satisfacror\- job in farm-type opera-

tions of the machine. However, in

order to adapt this unit for use on
highw a\' roadsides and di\iding strips,

it w as necessar\' to strengthen and re-

inforce it and also provide it with an

independent source of power to oper-

ate the flails.

Rotary Flail Rebuilt

A "Rotarv Flail" w as purchased and
rebuilt for highwa\' use by the e(|uip-

ment department. The machine was
structurally reinforced and a 30-horse-

power engine was added to drive the

flails at a constant speed independent
of the tractor speed. In addition, a re-

mote, electrically-controlled hydraulic

system to raise and lower the flails was
provided. This was necessar\- in order

to give the tractor operator full con-
trol of the machine on uneven ground.
By structuralh' reinforcing the ma-
chine and making its operation com-
pletely indcpentienr of its towing
power, it has pro\en very successful

in tests conducted under the most se-

vere conditions w ith excellent results

and no damage to the unit. The unit

may be operated at a speed equixalenr

to a fast w alk and in heavy weeds onK
one pass is required to completel\ pul-

verize everything in its path.

It may be towed l)\- a small tractor

and, when so towed by a tractor, the

operator has complete control due to

the h\draulic system of raising and
lowering the flails.

The effectiveness of the unit in han-
dling heavy growth is illustrated in

the accompan\ ing photographs.

The results of the te.sts have indi-

cated that if the machine is operated
at a speed of four miles per hour, for

a normal shift, approximately 25 miles

FOURTH ANNUAL BONNEROO HONORS CONTRACTORS

With I' rank B. Durkcc. Director of

Public Works, making the presenta-

tion, the contracting firm of J. E.

Haddock, Ltd., was the recipient of

the "Topper," a miniature golden
roller troph\-, for having completed
the best highw a\- contract in District

\'II during the calendar year 1954.

Scene of the award presentation w as

the fourth annual "Bonneroo," a stag

ban(]uet sponsored by the District \'1I

Construction Department of the Cali-

fornia Division of Highways, w hich

was held at the Rodger Young Audi-
torium in Los Angeles on .Ma\- 6, 1955.

Approximately 600 state highw a\- em-
plo\ees and representatives of con-
tracting firms, construction equipment
companies, and construction materials

suppliers attended the annual affair.

R. Al. Gillis, Deputy State High-
wax- Engineer, presented a similar

trophy to Herbert Belford, State Resi-

dent Engineer in charge of the w in-

ning project, a section of the Harbor
P^reewa\- between Ohmpic Boulevard
and Second Street, in downtown Los
Angeles.

The annual affair, the fourth of

its kind, is held for the primarx' pur-

pose of honoring those contractors

and resident engineers who completed
what are judged the best 10 highw ax-

contracts in District YU, comprising

\'entura, Los Angeles, and Orange
Counties, during the preceeding calen-

dar year. The winners for 1954 are:

of highway roadside niav be cleared in

one day, with no further work re-

quired tor remoxing the debris.

Locking devices are provided on
the machine that allow- it to be tox\ ed

to and from the job site at the regular

higlix\ax speed of the towing unit.

The development of this self-pox\-

ered "Rotarx Flail" has been the re-

sult of the close liaison that exists

bctxv een the Maintenance and Equip-

ment Departments of the Dixision of

Highx\a\s in assisting each other to

develop machines and tools re(]uircd

for the specialized work of mainraiii-

ing California's highxxays.

Deputy State Highway Engineer R. M. Gillis (right),

presents Herbert Belford, Resident Engineer in

charge of winning project, with trophy.

No. 1

Harbor Freeway, Los Angeles County, Olympic
Boulevard to Second Street. J. E. Haddock, Ltd.,

Contractors. H. E. Belford, Resident Engineer.

No. 2

Ventura Boulevard in Ventura County, Route 155

to Conejo Grade Summit through Newbury Pork.

Fredericksen & Kosler, Contractors. L. S. Higley,

Resident Engineer.

No. 3

Santa Cioro Avenue in Ventura County, between

Central Avenue and Stote Highway Route 9. Baker

& Pollock, Contractors. W. K. Loban, Resident Engi-

neer.

No. 4

Hollywood Freewoy, Los Angeles County, Mulhol-

lond Drive to Hollywood Boulevard. Bongiovonni

Construction Co., Contractor. F. E. Sturgeon, Resi-

dent Engineer.

No. 5

San Bernardino Freeway, Los Angeles County,

Jackson Avenue to Rosemead Boulevard. Griffith

Co., Contractors. B. N. Fryklond, Resident Engineer.

No. 6

Long Beach Freeway, Los Angeles Counly, 223d
Street to Atlontic Avenue. Ukropino-Polich-Krol (At-

lantic Constructors), Contractors. H. F. Meinke,
Resident Engineer.

No. 7

174th Street, Los Angeles County, between Ingle-

wood Avenue and Normandie Avenue. J. E. Hod-
dock, Ltd., Contractors. L. W. Sixt, Resident Engi-

neer.

No. 8

Long Beach Freeway, Los Angeles County, Domin-
guez Street to Del Amo Boulevard. Webb & White,

Contractors. F. W. Buck, Resident Engineer.

No. 9

On Route 101 in Ventura County, between Colle-

guos Rood and Central Avenue through Comorillo.

. . . Continued on page 37
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On the Mdlibu New Highway Construcfion

On US 101 Aliernaie Completed

By KENNETH MOCK, Resident Engineer

A c:oN iKACi ;i\\ ;ii"dcd to A. Tcichcrt

and Son, Inc. of Bnldwin Park for 12.3

miles of Sratc highway construction

of US 101 Alternate was completed

on Fel)niar\" 16. 1955. The major part

of this construction project, extending

from Little Sycamore Can\"on in \'en-

tura County to Escondido Beach in

Los Angeles County, was through the

historically famous Rancho Malibu.

This rancho originally was a Spanish

land grant to Don jose Bartolome

Tapia in 1804 and comprised some

13,000 acres with 22 miles of shore

line along the Pacific Ocean. The
U. S. District Court in making settle-

ment of California land grant cases

gave title in 1864 to one .Matthew Kel-

ler \\ ho had paid the Tapia heirs the

sum of $1,400 for quit-claim deed to

the ranch. Title to this ranch then

pa.ssed to Frederick Hasting Rindge

for 1300,000. In 1905 the Rindge heirs

constructed a narrow gage railroad

from Santa Monica e.xtending nearly

40 miles along the coast line, aban-

doned portion of which can still be

seen from the State highway.

Extensive Litigation

Preceding the building of the orig-

inal State highway through the Rancho

.Malibu there ^\as extensive litigation.

This is concisely summarized by Dave

Duncan, writing under the title. "His-

torical .Malibu." W"nh .Mr. Duncan's

permission the following is quoted:

"Between 1908 ;iik1 1925 r;igtil the long-

est and most bitter contest of its kind in

California's history. County. State and
Federal Government took turns in at-

tempting to force the granting of rights-

of-way through the rancli for road pur-

poses. Rindge's widow, May K. Rindge,

spent a fortune in atorncy's fees alone in

the contest. High fences were built along

the ranch boundaries and line-riders,

armed to the teeth, rode the ranch bound-
aries in an effort to repulse and keep out

surveying parties.

"Finally, on October 14, 1925, the supe-

rior court handed down the concluding

decision in this most famous of road cases,

giving the State right of way for the high-

way, and awarding the Alarblehead Land
Company, which Mrs. Rindge and her

three children, Sam, Fred and Rhoda, had

founded, a judgment of 1107,289 for dam-
ages to the ranch property. The highwa\'

was constructed and immcdiatcK' squat-

toofc/ng northeasterly along completed construction in Zuma Canyon, showing in foreground channelization with BonsatI Drive and Westward Beach Road
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UPPER—Looking easterly from Little Sycamore Conyon, showing in foreground channelization lane for Verba Buena Road. This sec/ion of ffie project is in Ventura

County, with Los Angeles county line just beyond limits of photograph. At left, grading operations are in progress by abutting property owner under permit, to

provide a location for a service station, business office and restaurant. LOWER—looking easterly along completed divided highway, showing in center the widened
bridge ocross Arroyo Sequif Creefc. fx/encfincf, center left, is Mulholland Drive, that goes up Arroyo Sequit Canyon. The striping has been carried out to provide

left turn lane into Mulholland Drive.

tcrs swarmed in. Anotlicr struggle began,

which culminated in the Spanish land

grants hcing upheld by the highest courts

in the land and the squatters were finalU

moved out."

Original Construction

The original liighway consrrucrioii

through the Rnncho .M-.iHbu pro\ idcd

two-lane pn\cnieiit and surfacing that

w as under later contracts widened to

three- and four-lane width. The con-
struction undertaken by A. Teichcrt

And Son, Inc. consisted of resurfacing
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approximately 6.6 miles of existing

f()iii-l;)ne higli\\;iy :ind clianneli/.ing

various strategic road intersections

\\ ith concrete curb, placed as recom-

mended by the District Traffic De-
partment. The remaining 5.7 miles

consisted of eliminating the old three-

lane pavement that had been con-

structed on an extremely rolling grade

line established some 30 years ago by

w idening the grade line improvement,

or. as one nati\e so aptly put it, "tak-

ing the waves out of the highway."

Roadway excavations and embank-
ments were ^\•idened, crown vertical

curves lo\\ered, and grade sags filled

in order to produce uniformity of

grade line and obtain an increased

sight distance for safety of motorists.

Public traffic was carried through

construction at all times with as little

inconvenience as possible. This some-

times introduced difficult problems of

traffic handling. Where the height of

the fills was excessive and thev could

not be brought to finished grade and

still maintain a two-lane width of

roadway for through traffic, it was
necessary to adopt a three-stage con-

struction plan. The first stage \\-as to

construct one side of the fill as high

as it could be carried to maintain a

24-foot ^\'idth on top. A temporary

surface was placed, and traffic then

routed over it. The second stage Mas
to construct the other side of the fill

to final grade and place the permanent

pavement thereon. The third stage of

construction ^\as to finish to ultimate

grade the portion of the below grade

fill that had been carrying public

traffic.

Tons of Crushed Rock

Some 276,000 tons of crushed rock

were required as base material, min-
eral aggregate for cement-treated base

and mineral aggregate for plant-mixed

surfacing. The contractor obtained

this by quarrying ledge rock in Big

Sycamore Canyon and crushing it by
the following sequence of operations:

(1) Hauled from quarry with 20-

ton trucks and end-dumped
into 48-inch x 54-inch jaw
crusher.

(2) Belt conveyed to a 24-inch x

36-inch iaw crusher.

(3) \'ibrated over scalping screens.

(4) Dropped into 8-inch cone
crusher.

Looking eosferly along francos Beoch, showing newly installed channelization, center left, to provide safe

ingress and egress to community development. Dume Point is shown in background left.

(5) Belt convened into a secondary

roll crusher.

(6) Belt conve\ed to bunkers or

stockpiles.

In order to eliminate excessive "sec-

ondary shooting," 40 tons of powder

was used in a 100-foot "coyote" hole,

\\ith four branch tunnels, to loosen

the ledge rock and break it to crush-

able size. Plant-mixed surfacing was

produced at the crushing site and

placed on the street at an average rate

of 1,100 tons per day.

The four inches of plant-mixed sur-

facing \\ as placed on eight inches of

cement treated base material, having

under it from four to twelve inches

of rock subbase. The completed im-

provement consists of two 24-foot

plant-mixed surfaced roadways with

eight-foot shoulders, separated by a

14-foot paved median strip, outlined

by double stripes.

The writer ^\"as resident engineer on

this contract \\orking under the gen-

eral supervision of Assistant District

Construction Engineer E. A. Parker,

Assistant District Engineer Frank B.

Cressy, and District Engineer W. L.

Fahey. The contract which ^\•as com-
pleted February 16, 1955, and nine

days later formally accepted by Mr.

Frank B. Durkce, State Director of

public Works, makes more readily ac-

cessible the picturesque shore line of

the Rancho Alalibu with its intri-

guing canyons and mountainous back

country. This is the country which in

the early t\\ enties attracted a group of

movie stars, writers, directors and pro-

ducers to establish what has been

called "the movie colony" of Alalibu

Beach. Many finely appointed homes
were erected along the ocean front,

complete with tennis courts and swim-
ming pools which are still extensively

used. Even more rapid development

than has already occurred is not an-

ticipated in the building of fine homes

and expansion of public recreational

facilities alonsj the beautiful beaches.

WINS PRIZE IN PHOTOGRAPHY

Harry B. Norris, a Division of

Highways warehouse employee who
retired in November, 1952, has

achieved fame as a color photogra-

pher in his home community of Ar-

cadia.

When Xorris retired, his fellow-

workers at the Los Angeles warehouse

of the Service and Supply Department
presented him with a color camera.

With Mrs. Norris, he then set oflF for

a trailer tour of the United States.

One of the sHdes resulting from the

trip, "Autumn Aspen in Colorado,"

was judged grand prize M'inner in the

First Grand Salon held recentl\- by
the Arcadia Colorsliders Club.
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Cooperative Project
Gilroy Highway

Widening Celebrated

By F. W. MONTELL, City and County Cooperative Projects Engineer—District IV

M,l()i)i KMZATioN of historic .Montc-

ic\ Street through the City of Gihow
on U. S. 101 was fittingly celebrated

hy cit\' officials. This project, which
inclutled a contract for widening of

.Monterey Street by state contract

with local cooperation, a related drain-

age contract bv the cit>', and a street

lighting modernization program under

city superxision, has resulted in a

street thoroughly modern in ever\' re-

spect, w ith greatly improved capacitv

for motor xchicle and pedestrian traf-

fic. Greater convenience for shoppers

and local traffic transacting business in

the downtown area, and uninterniptcd

service to all traffic has resulted from

the improved cross-section of the

street, and improved drainage condi-

tions on .Monterey Street have further

pro\ided for the free flow of traffic

where formerly impeded tiLU'ing pe-

riods of hcn\"\' rainfall.

History of Project

.Monterey Street, which is the piin-

cipal business street of Ciilrow was
originall\- paved with portland cement
concrete pavement l.i feet wide and
four inches thick, in 1914. The pave-

ment w as \\ idcned and thickened and

ciM-bs constructed prior to 1921 to a

final width of 60 feet between curbs.

As a result of successive reconstruc-

tion projects, the cross slope became
excessive and this, coupled with the

iinusuall)- iiigh curb face in the busi-

ness district (as high as 12 inches),

caused difficulty to shoppers in open-

ing car doors, w ith the result that ve-

hicles parked well out from the curb
restricted traffic in the adjacent travel-

ing lane.

Hecause of this contiirion, cit\' offi-

cials originated discussions witii the

Division of I lighwavs as early as 19.^S,

looking toward the eventual elimina-

tion f)f the excessive crown of the

pavement and high curb face through
the business district. At that time it

was felt that plan lines should be es-

tablished on Monterey Street to pro-

vide for an eventual widening to 68

feet betw een curbs, which w ould pro-

\ide four 12-foot driving lanes with

eight-foot parking lanes, and a four-

foot curbed median strip. This could

be accomplished by reducing the side-

walk width from 14 feet to 10 feet

on both sides of the street.

Conferences Held

In view of the many critical defi-

ciencies in Santa Clara County, the

correction of which had to be under-

taken during the following decade,

no further action could be taken to-

w ard achieving adequate standards on
.Monterey Street until August 12,

1948, when at the city's request, a

meeting was held at the District IV
office of the Division of Highwa\s
to discuss the possibility of bringing

.Monterey Street up to modern stand-

ards. At that time, the city officials

proposed that the widening be accom-
plished as a cooperative project in

order to insure financing of the proj-

ect at the earliest possible date. By
this time conditions for the through
traffic and shoppers had become ag-

gravated due to the increased volume
of traffic and local business.

Iktween August, 1948, and January,

1949, several meetings were held to

consider engineering problems con-

cerning the prf)pf)sed project as ^\cll

as methods ftf financing the cit\'s

share of the improxemenr, and on
January 1, 19.>1, the cits's one-half

cent sales tax earmarked for its share

of the widening of .Monrcre\ Stieet

became a realit}'.

With the cit\"s share of the financ-

ing assured, engineering studies were
resumed by both the cit\- and the

State with the objective of including

the project in the State's 19.v^-1954

Fiscal Year budget since it appeared

that the cit\- Mould lie in a position

to fulfill its financial obligation at the

time the project could be completed,

which was estimated at January. 195.'i.

The District Design Department then

proceeded to prepare plans and speci-l

fications for advertising the widening!

of Monterey Street as a state contract.

In addition to financial participation,]

the City of Gilroy through its cit\' en-

gineer, W. J. Hanna. furnished pre-

liminary engineering data to the Dis-

trict Design Engineers.

Construction Features

The modernization of .Monterey

!

Street consisted of three phases: First,

in order to correct bad drainage con-

ditions resulting from overloaded gut-

ters on ,Montere\' Street, the city

undertook a drainage contract to pro-

\ide an additional outlet to .Miller

Slough. This contract, known as the

Eighth Street Outfall, relicxed the bad
drainage conditions both above and
below Montere)' Street by providing

faster run-off. This project, costing

580,444, was completed 1)\- the P. and

E. Company, Inc., contractors, prior

to the \videning project for .Monterey

Street. The widening project ^^"as

the second phase, and was covered

by the contract aw arded by the State

to the Granite Construction Company
of \\'atsonville on June 24, 1954.

This contract pro\ idcd for drainage

correction on .Monterey Street, the

w idening and resurfacing of the road-

way, the construction of new curbs

of standard six-inch height, and the

construction of a four-foot curbed

median strip paved w ith portland ce-

ment concrete. In addition, a traffic

signal was installed at the intersection

of First Street aiul .Monterey Street,

w hich is also the intersection of State

I lighw a\ Routes 2 and 32.

The third phase provided by the

City of Gilro\' consisted of the in-

stallation of double-pendant electro-

liers in the center dividing strip. These
replaced obsolete electroliers of in-

sufficient illuminating capacity" which
were located in the sidewalk area on
both sides of the street. The new
street lighting s\stem utilizes mercury
\apor luminaires and results in a well-
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liehtcd rondwiu- siirhice tlirough the

business area. I'lic contiMCtor on this

work was I he How aid liecnic Coni-

panv of Gilro\

.

The cost of the combined coopera-

tive drainage and widening project

vas approximately S ViS.OOO, of w iiich

$150,000 was contributed by the Cit\-

of Gilroy, the remainder being state

highw ay funds. The State's widening

contract was completed .March 1, 1955,

and the cit\ 's lighting contract was

completed on .March 25, 1955.

Dedication Ceremonies

At dusk on March 25, 1955, in the

presence of several hundred interested

spectators, brief but fitting ceremonies

were held to celebrate tiic consumma-

tion of several years of planning on the

part of city and state officials. For-

mer .Mayor George .Milias officiated

at a ribbon cutting ceremony in front

of the city hall. Just prior to this, the

lights were turned on for the first

time.

Dedication ceremonies were ar-

ranged by the Gilroy Chamber of

Commerce. Councilman Carl Pate rep-

resented .Mayor George Mason who
could not be present.

Brief congratulatory remarks were

made by former .Mayor .Milias under

whose term of office negotiations were
first undertaken w ith the State. He was
followed b\- Supervisor Arthur W.
Brown of Santa Clara County and

State Senator John F. Thompson.
Resident Engineer W. S. Smith, in

charge of the State's contract, was in-

troduced and thanked the city for its

cooperation and understanding during

construction operations. Colonel John
H. Skeggs, retired Assistant State

Highw ay Engineer, District IV, who
was responsible for the preliminary

planning of this project, expressed

gratification that the project had been

successfully completed after many
years of planning. He lauded the city

officials for their foresightedness and

initiative in overcoming financial ob-

stacles and thus assisting in obtaining

a street adequate for future needs.

Chelso A. .Maghetti, Secretary of the

California Highway Commission, con-

gratulated the city on the consumma-
tion of the project, followed b\' Fred

Bagshaw representing Frank B. Dur-
kee. Director of Public Works.

UPPER— Photo taken in 1951. LOW£R~Pholo taken in 1955. Bo/h on Monterey Street show.ng the differ-

ence rn typical parking conditions. The high crown and high curb shown in the earlier phofo mode it

difficult to open cor doors unless the car was parked some distance from curb, as shown in the photograph.

BONNEROO
Continued from page 32 . . .

GrifTith Co., Contractors. R. A. Collins, Resident En-

gineer.

No. 10

Colorado Freeway, Los Angeles County, between

Avenue 64 and San Rafael Avenue. Guy Atkinson

Co., Contractors. L. E. Steele, Resident Engineer.

The contracts are rated primarily-

on excellence of workmanship on the

various items of work and smoothness

of the finished pavement. Complexity

of the job, engineering cost, public

relations, and diligent prosecution of

the contract are also factors which are

J. P. Sinclair, District Engineer, rep-

resented B. \y. Booker, Assistant State

Highway Engineer, under whose
over-all supervision the project was

designed and constructed.

considered in determining the 10 best

projects.

In addition to the "Toppers"
awarded to the contractor and the

resident engineer. Certificates of Merit

were awarded to the following men
in recognition of their respective con-

tributions to the construction of the

best contract: H. Rollston, superin-

tendent for the contractor; W. E.

Bastues, bridge department represent-

ative; R. Delaney (deceased), prin-

cipal assistant resident engineer; C.

Palmer, principal assistant resident en-

gineer; G. Camps, G. Dickey, J. Up-
ham, W. Rhodes, M. Camp, E. Bedal,

.M. .Meizlisch, J. Nausler, C. Fremed,

J. Callahan, R. Hagstrom, assistant

resident engineers; H. Schindler, .Mate-

rials Department representative; H.
Rutland, D. Neuman, chiefs of party.

and Public Works
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DEVELOPMENT OF SIGN ROUTE 75 FROM PALM CITY TO CORONADO

Highway Commissioner Fred W. Spears, left, dedicates new highway. Seated, left. Supervisor Dave Bird

and C. A. Maghetti, Secretary, State Highway Commission

i)n the at'tcrnoon of .\pi-il 23, 1955,

rhe South Ba\' District Chamber of

Commerce celcbratcil tlic completion

of a S35(),0()() highway project. Tiie

celebration was attended by a large

representatixc crowd of citizens of

San Diego County and particularly the

South Hay district. C. A. .Maghetti,

Sccretar\- of the Oalifornia Higiiw ax-

Commission officiated ^ith David
Bird, local count}' supervisf)r, in the

ribbon cutting, and I lighwav Commis-
sioner I'red Speers addressed the gath-

ering, outlining the recent highway
accomplishments in San Diego Count\-.

The project which is 1.9 miles in

Icniith, extending from the three-lev el

interchange structure on the .Mont-

gomery Freeway at Palm City along

Palm .\venue to Seventh Street in

Palm City, provides a foui'-lane di-

vided highway with a 22-foot separa-

tion together \\ ith proper channeliza-

tion and 24-foot \\ ide parking lanes

on each side with right of \\a\- 150

feet in w idth. This w ill provide for an

ultimate e.xpansion of six lanes for

through traffic.

The three-le\cl Palm .\\enue inter-

change structure connecting w ith the

.Montgomery Freewa\' was completed

in 1952 as a unit of the full freeway

development on US 101. This facilit\-

is common to Ixjth US 101 and SSR

75 and provides for adequate inter-

change of traffic between the rwo
major routes.

Extension Provided For

Funds have been budgeted and I

plans have been completed for the ex-

tension of the four-lane divided sec-

tion northerly along the Silver Strandl

to Dana I^lace in Coronado. This proj-

ect will be under construction this sum-l

mer and will provide a much-neededl
improvement on a heavily traveledl

highway which is the only highwayl
outlet from the extensive Eleventh!

Xaval District developments on North!
Island. It also provides direct access to I

the Naval Amphibious Base on the!

strand just south of the Coronado I

business district and provides the onlyl

access to a large California DivisionI

of Beaches and Parks development!

where extensive parking anil recrea-

tional facilities are being provided. I

Proper connections arc to he made for!

the entrance to the state park in the!

way of a separation structure so that!

there will be no surface intersections.!

Three pedestrian underpasses are to bel

constructed as a part of the project!

connecting the state park properties!

on both the cast and west sides of the|

highwav and railroad.

The completion of the entire dcvel-

(ijiment on SSR 75. extending from

Coronado to US 101 will amount to

approximately $2,000,000 for con-|

struction and rights of way.

The improvement as outlined above!

was made necessary by the rapid in-

crease in traffic along the Silver Strand.

The present volume of traffic is ap-|

proximately 7.000 vehicles per day!

and is an increase of about 32 percent!

since 1950. The heavy volume of traf-J

fie on the narrow rwo-lane road with

the type of traffic developed throughl

the federal installations, state park andj

large residential area in the South Ba>

district caused a heavy accident fre-(

quency and made neces.sary the im-|

provcments recently completed andi

underw a\'.
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Freeway Accident

Rate in State

Is the Lowest
j

C;ilit<inii;i's full freeways are the

I
safes: higli\\a\"s in the world, Ciov-

ernor Goodwin J. Knight believes.

Following the pattern of previous

i years, the over-ail accident rate on

the heavily traveled rural and urban

full free\\a\s in California in 1954, the

Governor reported, was ai)out one-

half the rare for the rural state high-

\\a\' system as a whole, and the fa-

tality rare was less than one-fourth as

j

high.

I The freewav fatalitv rate last year

was 1.92 for everv 100 million vehi-

cle-miles of travel. This, the Gover-
nor pointed out, is considerably lower

than the rate of 2.43 for a portion of

the New York State toll Thruw a\-

which \\"as publicized nationalh' sev-

eral months ago as the safest highwa\'

I
facilit}- in the world.

Lowest Fatality Rate

The 1954 California freeway fatal-

ity- rate, one of the low-est ever re-

corded, is a drop of about 10 percent

from the 1953 rate of 2.12. It went
hand in hand with a comparable re-

duction in traffic fatalities state-wide.

'The Go\ernor pointed out that 1954

was the third successive year of

marked reductions in fatalities on the

State Highway System in California

despite a constantly increasing volume
• of traffic.

;
The average amount of traffic last

i

year on the 1 3 1 miles of full freeway
which had been in operation long

enough for valid statistical compila-

tions Mas 45,194 vehicles a day. (Cali-

:
fornia now has 180 miles of full free-

! way completed, another 152 miles un-
der construction and an additional 62

miles budgeted and scheduled for

earl\- construction.)

First Freeway in 1940

The first California freeway was
i opened in 1940. Since that time, travel

!
on full freeways in this State has

amounted to nearly six and a half

billion miles, with an unmatched com-
posite safety record over the 14-year
period of 2.15 fatalities for every 100

million miles traveled.

NICKERSON GETS TWENTY-FIVE YEAR SERVICE PIN

AIiKiuii l\. Xicki KsoN, Chief Pho-

tographer for the State Departiuent of

Public \A'orks, had a new experience

recently. He had to pose for pictures

of himself. He has taken thousands of

photographs for the department. The
occasion for his posing instead of

manipulating the camera was the pres-

entation to him by G. G. AIcGinness,

Service and Supply Engineer, Division

of Highways, of his 25-year service

certificate and pin.

Xickerson was born in Ne\ada
City, California, and moved to Sacra-

mento in 1913. He is a veteran of

World War I, having enlisted in

Troop B, a cavalry unit composed
mainly of Sacramento men. Later this

troop with three others served in

France as the 145th Machine Gun Bat-

talion.

Upon returning in 1919 he worked
for District I, Division of Highways,
in Dunsmuir. He left the state service

in 1920 and was employed by a local

commercial photographic concern for

about 1 2 years, during \\ hich time he

"The consistent fine safety record

on full freeways," Governor Knight
stated, "is a clear indication that mod-
ern highway engineering can contrib-

ute substantially to saving lives in the

face of mounting traffic volumes. It

also bears witness to the wisdom of

California's emphasis on full freeways

for our most heavily traveled routes.

We are now more determined than

ever to push our freeA\ay program
ahead as rapidly as possible."

The Governor added, however,

that freeways will never constitute

the complete solution to the traffic

accident problem.

"Despite all the built-in safety fea-

tures of freeways and despite our en-

forcement and education campaigns,

there were still 39 lives lost on free-

ways last year," he said. "We must
continue to seek new \\ays to bring

home to every motorist the fact that

on his own behavior at the wheel

rests the major responsibility for his

safety and that of others."

G. G. McGinness, right, presents M. R. Nickerson

with service pin

handled various contract photographic

assignments for the State of California

and the Division of Highways.

He was re-employed by the Di\i-

sion of Highways in 1932 and in his

present work supervises all photo-

graphic \\ork for the department,

w'hich includes California Hii^lyu-ays

and Public Works magazine, aerial

photography and photographs for the

various divisions of the department.

Highway Pioneer Dies

John R. Graham, father of the

"Yosemite-to-the-Sea Highw ay," died

on i\Iav 2d in Hayward at the age

of 87.

'

One of the major segments of the

highway he helped develop is now the

Pacheco Pass route which links High-

ways 101 and 99.

.Mr. Graham was a pioneer leader in

the State's "good roads" movement.

He lived in .Merced until his retire-

ment several years ago. He \\as a for-

mer .Merced City Councilman and a

former Merced County Supervisor.

Since his retirement, he lived at the

home of a grandson, R. Bruce Graham

of 20060 Times Avenue, Havward.
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REVIEW OF CEMENT TREATED BASES IN CALIFORNIA

By CARL ALZUETA, Assistant Engineer, Construction Department

Cement treared bases have hcen

used extensively by the California Di-

vision of Highways for about 15

years. During this period the State has

constructed more than 29, 000, ()()()

square yards of cement treatments, or

about 35 percent of the total amount
placed throughout the United States.

.\s a result of this extensive construc-

tion it is now possible to review to

good advantage the specifications and

current practices that have evolved in

California from so much experience in

constructing man\ miles of these bases.

California now specifies two types

of treatments, cement treated subgrade

\\ hich is a solidification treatment un-

der concrete pavement and cement

treated bases which are intended for

structural use directly under bitumi-

nous surfacings.

Economic Advantage

Cement treated bases arc used with

the objective of obtaining a limited

slab strength greater than natural ma-
terials but less than that of concrete.

To conform to the degree of antici-

pated loading, treated bases are sub-

di\iikd into tiiree specific classes of

A, B and C with C^lass A being tiie

highest quality.

The principal advantage in using

Class A and B cement treated bases

is that a reduction in required total

thickness of the structural section, as

com[iared to untreated bases, can be

obtained due to the slab strengtii and

tiie resulting high coiiesion value as-

signed in the California design proce-

dure. Another economic adxantage is

realized by being able to utili/c

cheaper local materials ratiicr tiian im-

porting expensive quality aggregates.

California specifics Class ,\ cement
treated base wlicre traffic demands are

high and good i]ua!it\' untreated base

materials arc difficult to obtain eco-

nomicalh'. Class B bases are, in gen-

eral, comparable to Class A except

that a lesser amount of cement is used

and strength rccjuirements for Cla.ss B
arc approximately- 50 percent of that

required for Class A.

.».«...; jr.

UPPER—CemenI trealmeni in 1937. Bagged cement spotted along grade is ready lor spreading on this pio-

neer project by state forces. LOWER— Teams of tractors tow farm plows to mix in-place material and cement.

Requirements

In all cases w here the thickness of

cement treated base exceeds seven

inches, the Standard Specifications re-

quire that the base be placed and com-
pacted in two or more la\crs ot

approximateh- eijual riiickness. In this

type of construction the Class B base

is used extensively for the bottom
four-inch la\cr. However, it is not

confined to this type of construction

alone.

Class C ceiuent treated base empio) s

tiie use of relativeh' small amounts of

cement ( l7o-2 '/i %). It is used for sev-

eral different reasons, depending upon

the circumstances. For example, it

ma\- be used tt):

1. Improve the resistance value (R
\akie) of material selected from

roadway excavation oi' imported

borrow.

2. Offset the chance inclusion ol

adverse cla\' in l)ase materials.

3. Provide a more stable working

table for construction, particu-

larly where sand\' soils are in-

volved.
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4. Bring suhsr;iml;ii\l ni;ircri;il up to

spccificarion rciiiiircmcnts.

In general, Class C cement treat-

ments are applied to base materials

w hose supporting value is sliglitlv less

flian that required b>' design. Since

the amount of cement is small the uni-

formit\' of distribution becomes a

problem in fine cohesive materials.

This t\pe of treatment is not recom-

mended M here the margin of correc-

tion is large.

Cement Treated Siibgrade. In

California practice cement is added to

the laver of material directly under

concrete pavement for the purpose of

providing an erosion resistant layer. A
comparatively low cement content is

normalh" used on this tvpe of work.

While no definite compressive strength

is required for cement treated sub-

grade, it is generally recommended
that thev be designed on the basis of

appro\imatel\' 200 to 300 psi compres-

sive strength at seven days. Since this

subgrade treatment is not intended to

provide additional structural strength

for the pavement, high compressive

strengths indicate an uneconomical use

of cement.

Materials. Generally speaking, a

wide range of mineral aggregates can

be used for cement treatments. How-
ever, because of construction and eco-

nomic limitations usually materials of

a somew hat granular nature \\\t\\ suffi-

cient binder are used.

Practically all soils can be stabilized

with cement, but not all soils can be

stabilized easily and economicallv by
this method. Thorough pulverization

of the soil and thorough mixing with

cement and water are prerequisites to

success. Hence, cement treatments are

limited to granular and friable soils

V, hich can be pulverized readil\'. Soils

\\ hich have a high silt or clav content

require more cement and present diffi-

culties during construction, partic-

ularl\' during puherizing and blending.

Converseh', materials deficient in

fines require high percentages of ce-

ment to develop the required com-
pressive strengths. In this regard a

desirable relationship has been found

to exist between the fine and coarse

material. For cement treatments this

relationship is based on the amounts
passing the No. 30 and No. 200 sieves

Modern cement treated operation. UPPER—Cen}ent is hauled to project in large truck-trailer combinations

from which it is bulked off into smaller distributor trucks. CENTER—Cement is uniformly distributed to the wind-

row. LOWER—Mixing train follows. Tractor-powered mixer works windrows, adding water from following tank

truck. Towed blade breaks down and distributes it. A roller immediately compacts the treated material.
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and is generall\- expressed as follow s:

"—not less than 15 percent or more
than 40 percent of the material pass-

ing No. 30 sieve shall pass the Xo. 200
sieve." For e.xample, a material having
20 percent passing the No. 30 sieve

should have between 3 percent and 8

percent passing the No. 200 sieve.

When Class C cement treated base

is specified and fine grained sandy ma-
terials are being used, the maximum
amount of cement in the specification

range should be added. With this type
soil, failures have occurred near the

surface of the base itself because of
lack of shear strength in the sandv ma-
terial. Incorporating coarse aggregates
or portions of an existing surfacing,

also improves the shear strength of
these bases.

Mixing. California specifications

permit the contractor to choose l)e-

rw cen mixing the cement treated base

on the road or in a plant. The road
mixed method has proven most popu-
lar with the contractors since it per-

mits a much larger dailv production.

In addition, road mixing is a separate

operation utilizing a different type of

equipment and for that reason both
the base construction and bituminous
plant mix can be done concurrently

without the necessity for two separate

plants. On certain projects because of

local conditions no choice of mixing
methods is (icrmitted and the t\ pc of

mixing is dictated. The average cost of

mix and compact exclusive of cost of

material in 1953 was S0.21 per square
yard.

Cement treated subgrade is com-
pletely road mixed since it is naturalK-

adapted to this type of operation.

Contractors have developed equipment
trains that operate fn)m the pavement
side forms to shape, ^\ indrow and
trim the treated subgrade. Cement
treatment is always done before place-

ment of the side forms because (»f the

difficulty experienced in placing them
accurately on the hardened surface.

The average cost of this treatment,

exclusive of cost of material, in 1953
was SO. 24 per square \ard.

Plant Mixing. Contractors gen-
erally elect to plant-mix cement treatctl

base when it is to be used for shoul-
ders, borders or ramps, or Avhere road
mixing operations may be scriousK-

hampered by traffic. Variable \\idth

42

construction, in particular, is not suited

to road mixing because of the diffi-

culty encountered in proportioning
and controlling the cement and water
properly.

California specifications require that

the aggregates be separated into two
sizes, one size to consist of material

passing a No. 4 sieve and the other
retained on a No. 4 sieve. The exact
size of the separation screen is not im-
portant as long as the finished product
conforms to the above requirement.
The size of the screen opening the
contractor \\W\ elect to use Mill de-

pend upon the amount of retained

moisture and the amount of fines in

the aggregate. It is not the intent of
the specification to require the use of
a drier for aggregate containing less

than the optimum amount of moisture.

However, under certain conditions
contractors ma\- elect to dry the min-
eral aggregate in order to facilitate

screening. In this event, heating of the

aggregates is limited to not more than
150 degrees F. This will prevent flash

set of the mix with a resulting loss of

compaction and strength.

\Micre bulk cement is being used, it

shoukl be prevented from hanging up
in the weigh hopper and chutes. \'i-

bration may be pro\ided if necessarv
to maintain a free flow. The mixer
should be properly cleaned daily and
since build up of cement and aggre-
gate on mixer shafts, paddles, and
liners is rapid, any neglect even for a

short time materially reduces the ca-

pacity' and efficiency of the mixer.

The horsepower demand in mixing
this type of material is considerablv
more than that for a bituminous mix-
ture. The normal practice is to space
the paddles farther apart and reduce
the number per shaft, but this can be
overdone. If there is am' (]uestion as

to the efficiency of mixing, the power
should be cut off at the end of the

mixing period, and samples obtained
from each end and the center of the

mixer, and test specimens fabricated

from each. Comparisons of compres-
sive strength \\ ill serve as a check on
the distribution of cement.

Mixing-Road. Under the load-
mix method it is cs.sential that wind-
rows of material to l)e treated be sized

immediately prior to mixing. \\'here

material is mixed from a blanket the

depth of mixing should be checked.
|

This is required in order to maintain
1

a con,stant proportion between the ce- |

ment and aggregate and to provide a

uniform consistency. For similar rea-

sons, material that is brought in for

treatment should be mixed as uni-

formly as practicable at the source.

Cement is spread on the windrow
in bags b\- hand or in bulk b\- means
of a distributor truck. In dumping the

bags, the cement should be spread as

uniformly as possible throughout the

length of windrow that the bag is to

cover. Because of lower costs Califor-

nia contractors generall\- use bulk
cement.

Accuracy in the spread of bulk ce-

ment by means of mechanical devices

may be checked by laying out build-

ing paper in the "\"" notch and spread-

ing upon it, after which a measured
section is gathered up and weighed.
It has been found that the spread from
certain distributors is influenced bv
the quantity of cement in the bin over
the screw. When the bin is full, larger

amounts of cement w ill be spread than
desired; and when the bin is nearh
empty, less cement is distributed. It

is recommended that the spread be
checked at various bin levels.

Test Specimens

If the efficiency of mixing or dis-

tribution of cement is questioned on a

project, three test specimens are taken
from material from any one point
along the windrow; one from each
side midw ay in the height of the wind-
row, and one from the center of the
bottom face. Class A and B cement
treated bases and cement treated sub-

grade are tested by compressive
strength c\linders and Class C cement
treated base by stabilometer tests to

inilicatc the degixe of uniformity.

I he follow ing types of road mixers
are being employed b\- California con-
tractors:

1. The pugniill or avigcr machine
that mixes from a w indrow. This type
is the most commonly vised b\- tlic

contractors.

The pugmill or auger mixers should
be carefull_\- checked to see that the

material near the bottom of the xviml-

row is being lifted from the subgrade
and is recei\ing thorough mixing.

California Highways
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This t\pc of mixer can also be easily

overloaded ^\itl^ lower resultant uni-

formirv' of mixing. As the trend is

tow ard thicker bases the width of lane

and thickness of layer that can be

mixed in a single pass must be care-

fulK' studied. The manufacturer's rec-

oiumendation sliouiii be followed, and

the uniformit\" of mixing checked

periodically by methods previously

described.

2. The transverse shaft t\pe that

mixes the material bv means of revolv-

ing paddles. This mixer does not re-

quire that the material be windrowed,

w hich means less interference to traf-

fic. On narrow mountain sections this

results in a mininuim of interference

to traffic.

The mixer should be checked for

depth and uniformity of mixing.

Every eft'ort should be made to add

the cement to the mineral aggregate

when the latter is dry. Balling of the

cement results if the cement is placed

on damp aggregates and may require

excessive mixing passes to blend in

uniformly.

>. The elevating mixer which com-

bines a loader and a pugmill unit. This

mixer has the advantage that it can

mix large windrows of material, mak-

ing it possible to treat larger quanti-

ties of material in a single pass.

Spreading and Compacting. Since

cement treatment hardens rapidly after

compaction it is generally more diffi-

cult to obtain a satisfactory subgrade

for the bituminous surfacing. Riding

qualities of the bituminous pavement

superimposed on a cement treated base

are largelv influenced by the spread-

ing of the cement treated base, sup-

plemented by the trimming with the

self-propelled blade grader. The trim-

ming operation is highly important

and should be very carefully per-

formed. The more care taken in the

spreading, the less trimming will be

necessarv and less scarring of the sur-

face will result.

Strength of cement-treated materials

is largely dependent on the density

obtained. To insure good compaction,

it is essential that the base be com-
pacted as soon as possible after the

material is mixed. Sufficient moisture

must be present in the mix to provide

lubrication and maximum densit\

.

Slightly more than this amount will

Towed frame developed by o California conlraclor (o scorify ond windrow in-ploce material preparatory to

cement freofmenf. Equipment con be adapted to work from side form by repfocing wide bose steel wheels

with narrower flanged wheels.

result in spongy spots during the roll-

ing. Best results are generalh' obtained

with a moisture content just short of

instability or "quaking" under a roller.

If a motor grader is used to spread

the cement treated base, it is recom-

mended that a roller be used after the

first pass of the grader in order to

remove the tire tracks immediately. If

the tracks are rilled in before rolling,

they contain more material than the

adjacent areas, resulting in an irregular

section and uneven compaction.

Betw een the operations of compac-

tion and finish surface rolling the sur-

face is trimmed where necessary with

a blade grader and the cut material

wasted.

Shaping or blading after spreading

has been found undesirable as it de-

velops horizontal planes, or lamina-

tions, in the material. Every effort

should be made to make the initial

spread smooth and uniform.

The trimming should be done be-

fore the cement treated base has hard-

ened in order to reduce surface tearing

to a minimum. A pneumatic-tired

roller equipped with a water spray bar

provides the final compaction and a

close-knit texture to the surface.

Thickness of Layer. Cement
treated bases should never be placed

in la\'ers less than 4 inches in thick-

ness. Thinner hners laminate and

may develop slippage between the

planes.

Surface Texture. There have

been instances where the liituminous

surfacing placed on cement treated

bases has slipped because of a smooth

slick base surface texture. This con-

dition is usually encountered with

fine grained materials such as sand

or disintegrated granite which are

lacking in large particles. Under

such conditions consideration should

he given to roughening the surface

texture by means of a sheepsfoot

tamper or other such roller. Trac-

tor cleats should be avoided since

they tear the surface excessively.

Curing Seals. Except for Class

C cement treated bases, the surface

of these treatments are kept moist

until the application of the asphaltic

emulsion curing seal. Class C cement

treated base which has no compres-

sive strength requirement generally

does not receive a curing seal and

is usually primed as in the case of

any untreated base.

Bituminous membranes are applied

to cement treated bases for the follow-

ing purposes:

1. To retain moisture during the

curing period.

2. To protect the surface under the

action of traffic.
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3. To provide a tack coar for l)i-

riiminous surfacing.

An .MC-2 curing seal is added to

cement treated subgrade nor only for

the first two purposes hut also (and

primarih) to toughen the surface and

provide additional resistance to ero-

sion.

Traffic Throuffh Construction. It

is considered advisable to close cement

treated bases to traffic for a period of

seven davs of curing; however, this is

not alwavs practicable, and the speci-

fications permit immediate use when
necessary.

Ever\- effort should be made, how-
ever, to keep traffic off of the new-

base until it has developed sufficient

slab strength to resist breaking up
under the traffic loads. This is of par-

ticular importance during fall, winter

and early spring construction seasons

w hen the presence of excess moisture

may cause a yielding subbase.

Class A and B cement treated bases,

if placed on yielding subbascs and sub-

jected to traffic before they have de-

veloped sufficient slab strength, may
break up and defeat the purpose of the

treatment. This condition, if it occurs.

can lead to ultimate failure of the

section.

California has found that cement
treatments haxe very little resistance

in themselves to traffic abrasion.

Where heavy traffic must be carried

over cement treated bases for long

periods, provision must be made to

protect the surface. Curing seals are

helpful in providing this protection,

and in the more extreme cases con-

sideration is given to the use of .MC-2

instead of the emulsion generallv

specified. The greater penetration of

.MC-2 provides a better wearing

course and lessens the surface abra-

sion. ^^'here traffic must be carried

throughout the winter over a base

\\ ithout the surface cover, it may be

advisable to tailgate a ?4-i'ich to 1-

inch mat of a bituminous mix material

to serve as a temporary wearing

course.

California began its first cement

treatment of soils in 1921. The opera-

tion was slow in being adopted and it

was not until 19.38 that cement treat-

ments were included on contract

work. Toda\' in California cement

treatments have progressed to the

point where it is unusual to review'

a set of plans without some type of

cement stabilization.

Cement treatments offer the high-

way engineer the advantage of a base!

with increased supporting power and!

positive insurance against the bad ef-

fects of inadvertently including non-

uniform base material. The use of]

increased cement must, of course, he

balanced against the possible adverse

effects resulting from loss of pa\ e-

ment flexibilitv.

Description of Projects

(1) Project 4.S miles in length.

Consisted of placing base and surfnc-

ing over previously constructed road-

bed. New alignment with no jiublic

traffic. Surfaced with two inches nf

dense graded and one inch open

graded bituminous plant mix.

(2) Prfjject 4.;! miles in length.

Consisted of constructing graded road-

beds for a divided highway with the

necessary roadbeds for out highways

and detours, and [ilacing base and sur-

facing over a selected material. Traffic

carried through project but not over

lanes under construction. Surfaced

. . . Conf'tnued on page 51
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Al Fuminum raisework Is Used on Richmond-

San Rafael Bridge

A CON iRACT in the amount of ap-

proxiniatcK- 125,000,000 for the con-

struction of the superstructure of tlic

Riclinioiul-San Rafael Bridge was rc-

ccnti\' awarded to Judson Pacitic-

Murpin-Kicwit, a joint venture con-

sisting of the Judson Pacific-.Murph\-

Corporation of Emeryville, California;

Peter Kiewit Sons' Company of

Omaha, Nebraska; Stolte, Inc., of

Oakland, California, and the Fred J.

Earlv. Jr., Company of San Francisco,

California.

• XoTE: Francis J. Murphy received his

B.S. in Civil Engineering at the University"

of Sanr.i Clara. He is an associate member of

the .\SC1:'. and proiect manager on the su-

perstructure contract of tlie Riclimond-San
Rafael Bridge. A registered engineer in the

State of California, Air. Murphy has been
employed by the Judson Pacihc-.Murphy
Corporation since its formation in 1945.

By FRANCIS J. MURPHY, C.E.*

The bridge is 4.01 miles long and,

w hen completed, will be the second

longest over-water bridge in the

world; the longest being the San Fran-

cisco-Oakland Bay Bridge, and the

third longest being the recentl\' com-
pleted Chesapeake Bay Bridge. The
new span is being built under the

direct supervision of Norman C. Raab,

Projects Engineer of the Division of

San Francisco Bav Toll Crossings.

New Developments

There are many new developments

being used by the contractors in the

construction of this job. One of the

most notew orthy, and the one we shall

dwell upon in this article, is the use of

structural aluminum for falsework. It

is believed that this is the first such

use of aluminum in construction his-

tory.

The job is composed of 36 100-foot

girder spans, two cantilever stfians hav-

ing identical anchor spans of 537.5

feet with main span clearance of 1,070

feet, and 36 289-foot truss spans. The
aluminum falsework is being used for

the erection of 27 of the 36 289-foot

spans. The remaining nine 289-foot

truss spans have been floated into place

in one piece because the bottom chord

elevation was low enough so that the

use of aluminum was not necessary.

Method of Erection

The aluminum span as shown in

Figure 1 was fabricated in Judson Pa-

cific-Murphv Corporation's plant in

Emeryville and riveted and assembled

Aluminum falsework truss being towed to bridge

mmim m
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hy joint venture personnel at its Rich-

mond yard. It \\ as then raised by t\\ o

conventional derrick barges onto two
ArniN' surplus BK barges and floated

out to the jobsitc. It was then raised

into position and supported b\' ver-

tical wooden timber bents attached to

the existing steel towers and, after

erection, it forms a false\\ ork plat-

form. The wooden towers can be seen

at either end of the aluminum span in

Fifriire J.^Tlie span \\\\\ support the

individual members of the truss span

until it is finall\' sw ung into place and

literally becomes a bridge.

Figure 3 shows a view of the alum-

inum truss before the steel erection is

started. This tru.ss is 285 feet long, 42

feet wide and 42 feet deep and \\eighs

1 10 tons. A similar truss made of steel

would ^\•eigh approximately 3.?0 tons

and could not be handled bv conven-

tional hoisting equipment.

Figure 4 shows steel erection using

a double-boomed erection traveler

with the aluminum span as falsework.

These aluminum spans cost approxi-

mately $1.50,000 each, and are one of

the largest applications of structural

!-< ^^^^l

FRANCIS J. MURPHY

aluminum in histor\-. The onlv larger

applications, tonnage-wise, are an

arch-t\pe bridge in Canada antl the

Alcoa Buildint; in Pittshur<jh.

Steel Rivets Used

Channels up to 12 inches, plate up
to three-quarters of an inch, and an-

gles to five-eighths of an inch were
rolled at Alcoa's .\Iassena, New York,
mill and constituted 90 percent of the

tonnage. The largest individual .sec-

tions of the aluminum truss built up
on plates and angles have a cross sec-'

tion of 27*4 inches x 19 inches. The
heavy sections and long lengths re-

quired the limits of the .Masscna mill,

one of the largest aluminum mills in

the w orld.

Steel rivets were used in the alum-
inum asscmbh" since they w ere more
readily a\ailal)lc and easier to heat and
drive.

The firm of Earl and Wright, San
Francisco was engaged by the con-
tractors as consultants on this job,

and thy ha\e certainlv performed
rcmarkablv well. In designing the

aluminum, they followed closely the

"Specifications for Heavy Duty Struc-

tures of High-Strength Aluminum Al-

io} ' published as paper No. 25.''2 in

\'olumc 117 (1952) of the Transac-

. . . Continued on page 50

Aluminum faheworl< truss supporting erection traveler
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spreading safety neis on the aluminum span

DIVISION OF SAN FRANCISCO BAY TOLL CROSSINGS

Status of work under contract for the

Richmond-San Rafael Bridge project as

of April 30, 1955:

Contract No. 1 002A— Borings, $62,000. Aworded
February, 1952. Completed July, 1952.

Contract No. 1003-Substructure, $14,500,000.

Awarded February, 1953. Completion October,

1955. Status— 99 percent complete.

Contract No. I004D-Superstructure, $21,000,-

000. Awarded February, 1953. Completion Octo-

ber, 1956. Status—69 percent complete.

Contract No. 1005-Mole Fill, $248,000. Awarded
Moy, 1953. Completed December, 1953.

Contract No. 1007—Trestle Approach, $192,000.

Awarded September, 1953. Completed August,

1954.

Contract No. 1008— Richmond Approach, $741,-

000. Awarded December, 1954. Completion March,

1956. Status—29 percent complete.

Contract No. 1009—Son Rafael Approach, $216,-

000. Awarded March, 1954. Completed November,
1954.

Contract No. 1 01 0— Buildings and Toll Plaza,

$290,000. Awarded August, 1954. Completion Au-

gust, 1955. Status—61 percent complete.

Contract No. 101 1 -Electrical Work, $1,000,000.

Awarded December, 1953. Completion August,

1956. Status-20 percent complete.

Contract No. 1012—Toll Collection Equipment,

$280,000. Awarded September, 1954. Completion

May, 1956. Status- 10 percent complete.

Contract No. 1015—Separation Structures, $610,-

000. Awarded August, 1954. Completion Novem-
ber, 1955. Status—30 percent complete.

Status of the work on the entire project

is 70 percent complete.

Director of Public Works, Frank B. Dur-

kee, on May 12 awarded the last major

construction contract on the project as

originally planned. Paving of the lower

deck of the structure will follow as a

separate contract.

The contract awarded went to J. H.

Pomeroy & Co., Inc., San Francisco, in

the amount of $844,344.40 for the con-

struction of eight reinforced concrete

piers on steel piles at pier locations, the

erection of 17 structural spans and the

erection of 1 1 structural spans at pier

locations in Contra Costa and Marin

Counties.

Coincidentally Durkee authorized the

Division of San Francisco Bay Toll Cross-

ing to advertise for bids for grading and

paving the Richmond toll plaza and ap-

proach roads for the bridge and grading

and paving the yard area of the San

Rafael Maintenance Building and con-

structing a separation. This work is esti-

mated to cost in excess of $400,000 and

with the Pomeroy contract is to be fi-

nanced from the $50,000,000 construc-

tion fund set up under the $62,000,000

issue of Series A bonds, Richmond-San

Rafael Bridge Toll Bridge Revenue Bonds.
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Retirements j/mn Service

John H. Obermuller

John H. ObcrniuUcr, Assistant Plan-

ning Engineer of tiie Division of

Higli\\a\s, retired on .Ma\' 1st after

27 years \\\x.\\ the State and a career of

ncarlv 50 \-ears in engineering worl;.

JOHN H. OBERMULLER

Oberniiillcr \\ as horn in 1 la\\\ ard,

California, and attended school there.

His first engineering job was with

rlic Western Pacific Railroad on the

I'cathcr River location project in 1906.

I Ic came to work for riie State of

California in 1928.

As Assistant Planning Engineer of

the division, the position he iield at

his retircTncnt, he lias performed im-

portant liaison work between the Di-

\ ision of Highways and other agencies.

IJecause of his engineering and ad-

ministrative experience with other

go\crnment and pri\ate agencies be-

fore coming to work for the State,

he was assigned the responsil)ility of

working out many of the now estab-

. . . Confinued on page 49

Margaret Kenyon

.Margaret Kenyon, Supervising Clerk

II in the State Division of Highw a\s

Planning Department, retired on .Ma\-

1st after more than 20 years in state

service.

She was the guest of honor at a din-

ner gi\cn b\' her

fellow employees
on April 27th at the

University Club.

Mrs. Kenyon
came to work for

^^^ the .Maintenance
^^B ^^^1 Department of the

^^H ^^^H Division in Octo-^B ^^^^H 1934, on
MARGARET KENYON temporary two

w ceks appointment as a stenographer-

clerk to help in the preparation of the

California Highway Transportation

Survey of that year, one of the fore-

runners of present day highway traffic

studies. She has been with the division

ever since, rising through the civil

service ranks to become Supervisor of

the Planning Department files.

When the Traffic Department, then

know n as the Safet\' Department, w as

formed in 19.iS, she was one of four

employees making up the personnel of

this new unit.

.^s supcr\isor in charge ot the

Planning Department records, she had

charge of setting up the Planning Li-

brary, as well as working out man\"

of the filing and recording procedures

now in use by the division. She also

took part in developing the forms now-

used in accident analysis by the Traf-

fic Department. She has also aided in

the compilation of many of the subse-

c]uent reports prepared in w hole or in

pait b\ the Planning Department.

Mrs. Ken\'on was born in Cla\ton,

.Missouri, and came to California in

1907. She has a son and a daughter ami

three grandchildren.

After retiring from state service,

she plans to go into newspaper ciicu-

lation promotional work.

Leo J. McCarthy, Sr.

The retirement of Leo J. McCarthy,
Sr., for the past three >ears Property'

Disposal Agent and Auctioneer for the

Excess Land Section of the Division

of Highways in District \'H, became
effective the early part of April.

LEO J. McCarthy, sr.

.Mr. McCarthy is a native son, hav-

ing the distinction of being boin in

San Francisco. L'ntil 19i5 he ii\ed

most of his life in and ;iiound the

noi'thern city, ha\ ing giMiiuarcd from

schools and colleges in San Irancisco

and Oakland. His crisp, incisive speech

still suggests the invigorating tang of

salt air from his beloved northern

coast.

He graduated from Sacred Heart

College in San Francisco in 1904 and

received a bachelor of arts degree

from Saint .Mary's C>ollege in Oakland

in 1906. At Saint .Mary's he also re-

ceived a solid gold medal for orator>-,

attesting his brilliant performance in

this fiekl.

. . . Continued on page 49
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JOHN F. OBERMULLER
Continued from page 48 . . .

ished piocciiuics used in diMwing up

igrccnicius between outside agencies

md the State of California involving

ligliw a\' improvement and relocation.

Before reorganization of the divi-

)ion to handle the augmented con-

struction program made possible by
194" legislation, Obermuller was prin-

cipal assistant to the Engineer of Sur-

ve\"S and Plans, w ith responsibility for

review of all planning. The increased

volume of highway construction and

long-range planning resulting from

the Collier-Burns x\ct of 1947 required

full time assignment of Obermuller to

interagency engineering liaison.

In addition to working on the

Feather River railroad location project,

his prestate experience also included

seven vears in Canada as resident en-

gineer M ith the Grand Trunk Pacific

Railroad, laying out the railway be-

tween Prince Rupert and Fraser Lake;

two years as Assistant Citv Engineer

of San Francisco supervising the loca-

tion and construction of roads on the

Hetch-Hetchy project; and 10 years

with the U. S. Bureau of Public Roads.

As an engineer with the B. P. R.,

Obermuller had charge of much of

the planning, location and construc-

tion work throughout the State under

the forest highway program.

Obermuller lives at 716 34th Street

in Sacramento. He is married and has

one son, John C, an Assistant Con-

struction Engineer ^\ith the Division

of Highways, and three grandchildren.

He intends to spend his time after

retirement traveling, working on his

ranch in Nevada County, and doing

some engineering consulting work.

He also will devote some time to

perfecting his "camera-gun," a camera

which he has set on the end of rifle

stock and w hich can be set off by
pressure on a trigger fastened to the

camera shutter release by a length of

taut piano wire.

By using his "gun," Obermuller says

that he has all the pleasure of stalking

an animal without having to kill it. By
referring to a certain spot on each

developed film he can tell whether a

bullet would have struck the animal

or not and where.

LEO J. McCarthy, sr.
Continued from page 48 . . .

To enumerate bricfl\' the various

high spots of his eventful career: He
has been superintendent of streets for

the Cit>- of Oakland; secretary and man-

aging director of the National Catho-

lic XA'elfare Council in San Francisco;

realtor and appraiser in Oakland; field

secretary to Most Reverend Edward

J. Hanna, D.D., Archbishop of San

Francisco; Assistant District Right of

Way Agent in District I\'; Assistant

Chief Right of Wa>' Agent, Legal De-
partment, California Highway Com-
mission; appraiser for the Federal

Land Bank of Berkeley; broker, gen-

eral real estate and insurance, and ap-

praiser, referee and trustee for the

Superior Court of Alameda County.

He came to District VU, Division of

Highw ays, as a Right of Way Agent

January 2, 1935, and on January 26,

1937, was appointed a district right of

wav^ agent, a title he held until he

retired. In these latter positions he has

had remarkable success in acquiring

for the State unusually large parcels

of land from prominent land owners,

particularly in Ventura County.

He has been married over 40 years

to the very gracious and lovely lady

who shares his joys and sorrows, Mrs.

Loretta McCarthy. They have five

children and 10 grandchildren—a regal

family of which they are justly proud.

From 1919 to 1920 he was Master

of the Fourth Degree (highest degree

in the Order of the Knights of Colum-

bus) of Northern California and Ne-
vada, and now holds title of P;ist

.Master.

He is a past president (1943) and

charter member of the American
Right of Way Association, Chapter

No. 1, and a member of CSEA, High-

way 101 chapter.

His hobbies are fishing—any time

or place—and debating with Frank C.

Balfour on the relative merits of the

two great Catholic universities. Saint

Mary's and Santa Clara.

Obermuller has even stalked ani-

mals with his "gun" in national parks,

although not without causing a cer-

tain amount of disma\' at first to park

rangers watching him through field

glasses until they could reach him and

find out w hat he was up to.

Three Veterans

Of Highways
Are Retiring

Fhrec veteran Division of High-

ways maintenance foremen, whose
combined service with the State

totals 99 years, are retiring.

They are Lester C. Harmon and

L. Ernest Roy, who retired on May
1st, and Leo W. Sackett, scheduled to

retire at the end of July.

All three men have served with

District III (Marysville) during the

latter part of their careers.

Harmon came to work for the divi-

sion in 1921 as an operator of heavy

trucks and tractors. He became sub-

foreman in 1925, and was promoted
to foreman in 1932. He has worked
in District X (Stockton) and District

IX (Bishop), transferring to District

III in 1936 where he worked until his

retirement. Since 1937 he has served

as foreman in the Roseville area.

Roy was first employed by the

division in District X in 1929. After

a short assignment to District IX be-

tween 1936 and 1937 he transferred

to District III as foreman in the

Georgetown area. He was later trans-

ferred to El Dorado, where he now
resides.

Sackett started to w ork for the divi-

sion in 1916 driving a six-horse team

on the old road between El Dorado
and Placerville. In 1924 he operated

one of the first motor graders bought

by the State. Three years later he be-

came maintenance foreman at Camp
P\ramid, 40 miles east of Placerville,

later transferring to Placerville where
he remained until 1937. After a two-

>ear assignment in Marysville, he was
transferred to the Sacramento terri-

tor\- where he has worked for the

past 19 \-ears.

Harmon and Sackett are native Cali-

fornians, Hai^mon being born in Jack-

son, Amador County, Sackett in El

Dorado. Roy was born in Black Hawk,
Colorado.

All three men intend to spend a lot

of their time hunting and fishing after

their retirement.
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ALUMINUM FALSEWORK
Continued from page 46 . . .

tions of the American Socier\- of Civil

Engineers.

Highest Strength Aluminum Alloy

These specifications were draw n up
for the highest strength nlimiinuni al-

loy (14S-T6), formed In alloying

copper and other light metals with

aluminum followed by heat-treating.

According to these specifications, the

following factors in structural alum-

inum design are important:

Basic allowable tensile working
stress is 22,000 psi based on minimum
yield strength of 53,000 psi and mini-

mum tensile strength of 60,000 psi.

.Modulus of elasticit}- in tension and

compression is 10,600,000 psi (this

compares with 30,000,000 psi for

steel).

Coefficient of expansion is 0.000012

per degree (double the 0.0000065 per

degree F. of steel).

Weight is 0.10 pci (steel is 0.2y pci ).

Aluminum structures must be pro-

tected by paint, although alloying

aluminum reduces resistance to corro-

sion. The fabricated members are first

given a thorough cleaning with a mild

phosphoric acid solution. This is fol-

lowed by a prime coat of zinc

chroniate. Finish coat for the erected

spans is an aluminum pigmented paint.

The major reasons for the contrac-

tors using aluminum as falsework arc:

1. It eliminated the use of conventional

falsework piling for the 27 spans which,

due to the location and height of the

bridge, and because of the depth of

water and mud (down to minus 200 feet

in some places) would prove extremely

expensive.

2. The fact that the bridge was de-
signed with 36 typical 289-foot truss spans
made it advantageous to use a falsework

system that would allow repetition of

operation.

3. The aluminum span is covered with

a safety net, and the contractors feel that

this is one of the safest methods of bridge
construction ever devised.

Construction on Schedule

The Richmond-San Rafael Bridge

was designed by the Division (tf San
Francisco Bay Toll Crossings under
the direction of Xorman C. Raab. The

Double-boomed traveler setting steel

engineers for the Judson Pacific-.Mur-

phv-Kiewit joint \enture \\ ho actually

ilcsigned the aluminum falsework are

Earl and Wright of San Francisco.

Cionsrruction of this huge project

is on schedule, and it is estimated that

the bridge w ill be complete and ready

for traffic late in 1956.

PLEASED WITH FREEWAYS

SUPPLEE-WILLSJONES MILK COMPANY
Lincoln-Liberty BIdg.

Philadelphia 7, Pa.

HicHWAY Commission
Siicrmiiento, California

Gentle.men: I had occasion to \isir

Los Angeles recently and had the

pleasure, I might add, e.xtreme pleas-

ure, of riding on your new wontlerful

freewa\s in that area. I had been in

Los Angeles some four >'ears ago

when the freeways were just being

started. In the meantime. I had heard

here in the east, a lot of newspaper

talk about traffic congestion in Los

Angeles. I certainly will say that you

people have it pretty well licked with

vour freew ays. I w ant to add mv con-

gratulations to the vast number 1

know vou must alrcad^ have received.

\'er)' truly yours,

SuPPLEE-WlLLS-JONES MlI.K Co._

D. J. Crlmi.isii,

Chief Engineer
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CEMENT TREATED BASES
Continued from page 44 . . .

wirli three inches of dense graded hi-

tuniinous plant-mixed surfacing.

{}) Project 7.23 miles in length.

Consisted of placing base materials on
portions, of scarifying and breaking

up the existing base and surfacing, antl

of mixing the broken material \\ ith

cement and recompacting and placing

three inches of bituminous plant-mi.xed

surfacing thereon. Traffic had access

to working areas.

(4) Project 4.0 miles in length.

Consisted of placing base materials and

eight inches of PCC pavement over

pre\iously constructed roadbed and of

resurfacing existing high\va\- with bi-

tuminous plant-mixed surfacing. Ce-
ment treatment and paving operations

were on new alignment and experi-

enced little interference from traffic.

(5) Project 4.0 miles in length.

Consisted of grading a six-lane divided

roadwav, constructing tunnel and

other structures, and of placing base

materials and surfacing over a portion

of the project.

(6) Project .^.0 miles in length.

Consisted of constructing a graded

roadbed for a divided highway with
the necessary roadbeds for outer high-

ways and ramps, and of placing base

materials and bituminous plant-mixed

surfacing. Some traffic interference to

the construction operations.

(7) Project 3.4 miles in length.

Consisted of placing base materials

and eight inches of PCC pavement
over a previously constructed road-
bed. New alignment with little traffic

interference to cement treatment and
paving operations.

. (8) Project 12.3 miles in length.

Consisted of constructing a graded
roadbed and of placing base materials

ind bituminous plant-mixed surfacing,

3oth over base materials and existing

bavement. Some traffic interference to

:he construction operations.

I *)) Project 4.8 miles in length.

.nnsisted of grading and surfacing an

idditional roadbed with plant-mixed

surfacing on cement treated base, and
resurfacing existing pavement with
^lant-mixed surfacing, to provide a

our-lane divided highway. Construc-

ion of frontage roads and connections
ilso included. No traffic interference

o construction operations.

MELTING POT—Cass M. Rose, senior highway engineer, /eons on table in Substructure and Minor Contracts

Section of State Division of Highways in Los Angeles. Surrounding him are workers of many racial origins.

From left, (1) Tim ieong, Cfiinese; (2) Andres Passivo, Italian; (3) Robert A. Ryan, Irish; (4) Aurora Adajian,

Armenian; (5) Sumiko Fujimoto, Hawaiian-Japanese; (6) Mono Sanchez, Mexican; (7) Louis E. Glick, Jewish;

(8) Michiko Omori, Japanese; (9) Robert Couderc, French; (10) Morton Rabinowitz, Jewish; (11} Frank

Plesko, Czech—all of them Californians. Because of the many nationalities office is known as melting pot.

Los Angeles Times photo.

You wont find a more interesting

office than the Substructure and

Minor Contracts Section of the State

Division of Highways in Los Angeles.

For two reasons:

(1) The work they do, and (2) the

people who do it.

This office, located on the fifth floor

of the Tishman Building, 3460 Wil-
shire Boulevard, is a vertible "engi-

neering mc'ting pot."

Among its 32 employees are repre-

sented no less than 14 nationalities,

four different races, and five basic re-

ligions.

Only One of Kind

Headed by Cass M. Rose, a senior

highway engineer, the office is unique

and comparatively new. It was estab-

lished little more than two years ago.

And it is the only one of its kind in

the entire State Division of Highways.
It gains additional distinction by being

sort of an "earn while you learn"

training school.

Its principal functions—as you might
surmise from its title—are to map and

catalogue all underground facilities so

that highway engineers excavating for

a freew^ay or a bridge won't encounter

an\' surprises, and to prepare specifica-

tions for minor contracts that may
range from little |250 jobs to $25,000

projects.

Fourteen Nationalities

As to the office's aspect as a Little

United Nations—well, when you walk
in, you're greeted by a petite Japanese

girl or an attractive Mexican senorita

at the front desk. In the file room,

where tliere are some 200,000 prints

on file, you can get data on under-

ground lines from a Greek or an Irish-

man. Go into the drafting room and

you'll find an Italian helping an Ar-
menian girl plot a map. At an adjoin-

ing table, a Chinese and a Hebrew are

discussing a right of way. And, at

other drafting tables, you'll find a

Frenchman, Dutchman, a pretty Ha-
waiian-Japanese girl with a flower in

her hair, a Swede, a Pole, an English-

man, and, believe it or not, just plain

Americans. All of them, of course, are

American citizens—and proudly Cali-

fornian.

—Art Ryon in Los Angeles Times
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Cost dnaex Little Change in Construction

Costs During First Quarter 1955

By RICHARD H. WILSON, Assistant State Highway Engineer;

H. C. McCARTY, Office Engineer;

JOHN D. GALLAGHER, Assistant Office Engineer

DiRiNG the first quarter of 1955

state highway construction costs were
down 1.5 percent from the fourth

quarter of 1954 as indicated by the

California High\\a\- Construction Cost

Index. The Index stands at 189.3 (1940

= 100) for the first quarter of 1955

which is 2.9 points below the 192.2

of the fourth quarter of 1954.

Examination of the accompanying
tabulation of the Highway Cost Index,

from 1940 on, indicates that during

1954 and the first quarter of 1955 con-

struction costs haye fallen back to the

approximate leyels of 1950 and at the

present are more or less stationary.

How long this stationary condition in

the levels of bid prices can hold in the

face of increasing materials cost,

equipment prices and labor rates is a

matter of conjecture. To quote the

Alarch 3, 1955, issue of the Engineer-

ing NeiiS-Record in commenting on
continued low bid prices in the face

of rising costs:

THE CALIFORNIA HIGHWAY CONSTRUCTION
COST INDEX

Cost

Year index

1940 100.0

1941 125.0

1942 157.5

1943 156.4

1944 177.8

1945
1946
1947
1948

1949

1950 (1st quarter)
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1950 (3d quarter)

1950 (4th quarter)
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1951 (2d

1951 (3d

1951 (4th
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52

quarter)

quarter)

quarter)

quarter)

quarter)

quarter)

quarter)
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203.3

216,6

190.7

160.6

180.0

189.2
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215.4

238.3

221.9
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224.4

221.2
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"contractors li;i\c -.iliciulv squeezed a

lot of protiuctivity and protit-tiini-

ming into their bids.'"—"(-onnactors

cannot continue to absorb materials

price increases and higher labor costs.

They've already used up many of

their opportunities for cutting their

costs."

These comments confirm tlie opin-

ions wliich this department has been

expressing in these quarterly releases

on highwav construction costs during

the past vear. Such costs must start an

upward trend to follow the increases

in labor rates and materials costs.

As stated in our January, XQ'iS, re-

lease, the currently high number of

large highway contracts in California

involving large quantities of \\ork and

materials coupled with the continued

keen competition among bidders does

have a marked effect in holding down
unit prices. Nevertheless it is still the

opinion of this department that hid

prices will begin a steady rise in the

near future.

As a gauge to the current volume of

state highway construction in Califor-

nia, it is noted that on April 1st the

Division of Highways had under way
309 contracts with a total contract

value of $221,283,700.

Inspection of the average unit prices

bid during the first quarter of 1955 for

the eight principle items upon which

California High\\ay Construction Cost

Index is based (see accompanying tab-

ulation) show a marked increase in the

average unit price for roadway exca-

vation, this rise was 17.1 percent over

the average for the fourth quarter of

1954. Portland cement concrete pave-

ment rose 2.3 percent; bar reinforcing

steel was up 1.1 percent; and struc-

tural steel increased 3.6 percent during

the quarter. These increases were not

sufficient to raise the over-all Index,

the decreases of 11.7 percent in struc-

tural concrete, 5.8 percent in plant-

mixed surfacing and 5.1 percent in

untreated rock base were enough to

lower the Index 1.5 percent. How-
ever, these four items up and three

items down would almost presume the

static condition of construction costs

as indicated by the Index for the

I fourth quarter of 1954 and the first

! quarter of 1955.

The accompanying chart, showing
the California Hitjh'wav Construction

CALIFORNIA DIVISION OF HIGHWAYS AVERAGE CONTRACT PRICES



Tdl-f-ic Headaches Engineers Plan Carefully in

Advance to Avoid Them

By A. L. ELLIOTT, Bridge Engineer, Planning

V^NE EARLY nioming in Los
Angeles recently, a linotype oper-

ator completed setting the type for

the morning edition of a paper and

started home. Crossing the Los An-

geles River on Aliso Street at 4 o'clock

in the morning, he found his wa\'

blocked and had to take a detour of

several blocks around some bridge

construction.

A little earlier the same night, a

bartender closed up siiop and started

for home in Oakland. When he got

to the distribution structure at the

east end of the San Francisco-Oakland

Ba>- Bridge, he also found his way
blocked and had to detour several

blocks to get around some bridge

construction.

Each of these motorists was prob-

ably annoyed a little, but traffic was

light and the delay of detouring was

negligible and he too was soon home.

Next morning however, when the

morning rush surged onto the streets

and impatiently elbowed its May to

work, the road\\ays were running

full. Traffic flowed like a never end-

ing tide, and except for rare occasions,

showed barely a ripple as it passed

over temporary detours around the

construction work.

Traffic Handling Planned

These incidents in w idci\' separated

parts of tiic State are in a wa\' quire

unrelated. In another very real way
however, they are very closely re-

lated because they are both part of

very carcfuli\- planned traffic handling

operations on tv. o large construction

projects.

Every day al)out LOOO persons

come to California. Some come to

visit. Many come to stay. With
every two persons comes an auto-

mobile. All of these cars coming in,

plus all of the cars already here-

more than any other state in the

Union—can only mean one thing:

Traffic, lots of it—and conuestion.

These traffic jams all concentrate in

the heavily populated areas. It fol-

lo\\"s very naturally then, that to

relieve the congestion, there must be

a lot of new construction in these

heavily populated areas.

New construction usually adds to

congestion for a time and, occasion-

ally results in sev'ere inconvenience

for a few. As one public utility freely

admits on its construction signs: "You
can't have progress without incon-

venience."

Matter of Understanding

If you arc leaving your living room
repainted, you don't expect to throw

a party in the midst of the operation.

If you are having a new stove in-

stalled in your kitchen this afternoon,

you don't expect to have dinner as

usual tonight—you'll probably have

to eat out at the local beanery. You,

as the occupant of your ow-n house,

understand these things. You put up
with the inconvenience and step over

the plumber's tools. You have a vision

in your mind of how nice the new
color scheme is going to look or how
convenient it is going to be to cook

on that new stove. However, when
\ou as the occupant of your com-
munity, as the user of your streets

and highways, come upon a highwa\'

remodeling operation, it's not always

so easy to understand. Alaybc the

vision of better things to come is

not so bright. iMa\ be the snail's pace

gait and the jammed-in bumper of

the car ahead of you hamper your

hroadmindedness.

Detours Important

Througliout rlic State in every

Division of Highways Office, this

traffic problem is assuming greater

and greater importance. Time was

when detours were accepted as a

normal part of highway travel. De-

tours in those days were often not

\cr\- luxurious affairs either. In these

days, with modern traffic, with as

many as 165,000 cars streaming in an

endless pouring torrent over one ma-

jor artery in a 24-hour period—de-

tours that impede traffic cannot be

tolerated.

In the design of a structure or the

planning of a complicated interchange,

more time is often spent figuring out

how to handle the traffic during con-

struction than is spent figuring stresses i

and strains in the structure. Supports

must be placed where they arc back

from the edges of the pavement. Road-

1

ways which will be in constant use

must be kept free and unrestricted.

The side clearances must be ample so

that timid drivers will not slow down
j

in apprehension and cause traffic jams

which can back up for miles w ithin

a matter of minutes.

Temporary Bridges

Where structures must be built oxer

bus\' streets, the members are designed

to be erected in one piece and then,

in the wee hours of some morning

when the traffic is at its loA\est ebb,

the street will be closed for a few

hours and the girders quickly hoistcel

into place. Later, when the flood tide

again comes pouring to work, motor-

ists find a new- framework against the

sky but underneath tiic roadwa\' is

clear and the traffic flows on.

Sometimes it is necessar\ to

spend a great deal to build a tem-

porary bridge just to carry traffic

during construction. These "tempor-

ary" bridges are often respectable

structures in their own riglit. W hen

a new approach was built on the San

Joaquin River bridge at Antioch, the

bridge could not be clo.sed for more

tiian a few hours. Thousands of tons

of tomatoes, asparagus, and other pro- •

duce from the rich Delta region are
|

trucked our over this bridge e\ery

season. To carr\- tiic never ending

stream of trucks and autom(>l)iies a

b\pass structure was built nearl>- 100
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UPPER— Aerial view of the $5,000,000 reconstruction job on the East Bay Distribution Structure in Oakland. In the foreground, traffic flows over the high timber

^resile detours which were built around the points where portions of the old structure had to be removed and new connections made. LOWEfi—Construction under-

yay on the interchange of the Long Beach and Santa Ana Freeways in East Los Angeles. Note the ample openings left for traffic, in background, and columns in

foreground set well back from the roadway to give sufficient clearance as further structural work progresses.
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feet above the river to carr\' the

traffic from the main bridge onto the

old approach until the new connec-

tion could be built. This high trestle

was a sizeable structure in itself. Its

cost of 180,000 was a material part

of the 1860,000 it cost to do the

whole job.

Bay Bridge Project

Five million dollars are being spent

on the distribution structure at the

east end of the San Francisco-Oakland

Bay Bridge to relieve the congestion

and to sort the traffic out and send it

out in the proper direction without

the necessity of weaving in and out

through lines of cars. Every day this

structure carries over 1 30,000 vehicles.

It would be out of the question to

detour this traffic—no place to go.

Equally impossible would be an\' plan

to limit the number of lanes—to tr\-

to do the reconstruction part at a

time. The only solution was to build

a temporary bridge completely' out

and around the areas w here roadways

had to be torn out and new con-

nections made. This temporary bridge

cost $300,000. This is a large sum but,

when you stand beside the roadway

almost any time and watch the zoom
—zoom—zoom of a car every two-

thirds of a second on the average day

and night—or when you see the actual

miles of cars that pile up in a few-

minutes when even a minor accident

occurs—then you realize full well tiiat

this traffic is not to be stopped. It

should not even be slowed down.

If 1300,000 must be spent to keep it

rolling while a $5,000,000 improve-

ment is being made, then it is -well

worth the money.

Los Angeles River Bridge

Two sheets of the contract plans

for the Los Angeles River bridge

were used merely to show how the

traffic would be handled. How small

parts of the work had to be com-
pleted and traffic moved over before

some other work could be done. It

was all worked out in meticulous

detail to make sure that there wouk
alwa>-s be a full roadw a\- and tha

the cars would be kept rolling.

There is another factor that enter

into our planning. When you hire -.

man to do a job, you don't get nearh

as impatient if \ou see he is workini

hard all of the time. When you an

paying his wages, you like to see hin

work. If you hire a plumber to instal

a new sink—he tears out the vails

he scatters his tools all over the floor

he messes up everything. You im

patiently -watch from a distance. Yoi

wish he'd hurry. It seems to taki

twice as long as it should. But, whci

you look in the kitchen and fini

everything still messed up and thi

plumber gone to finish up sonn

other job he considered more urgcn

than yours, your righteous indigna

tion really boils over—and probably

showers all over the plumber an(

his boss. As occupants of your com
munity, you feel the same abou

your highway work, and quite oftci

\\-ith good justification.

This is a sample of (he traffic on (he San(a Ana Freeway in downtown Los Angeles, just west of (he Aliso Street Bridge over the Los Angeles River, which mu:

be carried with a minimum of delay through two major construction projects—the widening of (he bridge and, just beyond it, the adding of o new romp (o »h

San(a Ana-San Bernardino Freeway interchange.
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Typical Reaction

A contractor starts a new piece of

freewaw He tears up the landscape.

1 Ic digs ditches and scatters pipes

liong the right of way. Then maybe

the work seems to drag. i\Ia\l)e it

e\en seems to stop. You impatienth"

lide along and vou can't even find

;i single man working. And right

rherc >ou become indignant. You
\\ rite to your newspaper. Your news-

pipcr writes editorials. Sometimes

\ nu write to us.

\^'e get concerned about these de-

us too. We probably knew, even

liL-fore >ou suspected it, that the job

\\;is dragging. Unfortunately, we are

in the middle. When we find con-

tractors inclined to drag their jobs

nr when we have a job we want to

uct finished in the shortest possible

time, our only defense is to shorten

the time limits and increase the pen-

ilties for not getting through on time.

This we have done, and are doing

I
more and more on the critical jobs.

Time Limits Set

In bold faced rvpe in the specifica-

tions for an urgent job we tell the

bidders that we have set a time limit

which will require them to press the

job to its utmost and maybe even

work double shifts to get through

on time. If they do not get through

within the allotted time we have in-

creased the penalty. For the Los An-
geles River bridge on Aliso Street in

the heart of Los Angeles and for the

terminal separation structure in down-
town San Francisco, the penalty was

set at 1500 for each day the contractor

ran over the time limit set. Progress

schedules are required for each por-

tion of the work so that a dragging

schedule can be nipped in the bud and

hurried to make up for lost time.

This effort to keep the wheels roll-

ing has paid off. As part of this effort,

the Aliso Street bridge widening proj-

ect which will correct one of Los
Angeles' worst traffic headaches, was
70 percent complete when the time

was onlv half gone. But more than

that, there were no empty excavations.

There were no detours around con-

struction w here nothing was happen-
ing. The dirt kept fiving and almost

an\- time that vou chose to drive bv

Old Timers May
Remember These

Strict Laws
Ever since the first horseless car-

riage started sputtering and roaring its

way along our streets and highways

vou could see and hear parts of the

structure rising into place—see men
busily at work. And, though you

mav have been impatient, you under-

stood and had greater patience. Our
mail is lighter. Our phones do not

ring for irate citizens to complain.

We know you like to see the \\ ork

being done rapidly.

increased Program

There is much talk these days about

an increased program. Whether any

specific program now under consider-

ation is adopted or not, it is obvious

that the ever increasing number of

cars on our highways will require a

further step up in highway improve-

ment schedules. What will it mean?

It all adds up to more rush to get

work under way, more pressure to

get work completed sooner. Cer-

tainly, "business as usual" has gone

out the window and \v'\\\ probably

not return \\ithin the foreseeable

future.

What will all this mean to our

planning for handling traffic? It will

become more important than ever.

The congestion will be greater, the

planning will have to be more careful.

More money and effort will have to

be expended to get traffic through

the work without hindrance or de-

lay. Contract times will be shortened

even more to force contractors to get

the work done in the minimum pos-

sible time so the period of incon-

venience will be made as short as

possible.

Oh yes, traffic will still pile up.

There will be bottlenecks here and

there, some honking horns and frayed

tempers. But to those who, in the face

of the inevitable cost of progress can

relax and enjoy it, these things will

be merely one more indication that

in highways, like in most everything

else, the future holds a store of won-
derful things.

back before the turn of the century,

everyone from the embattled farmer

to the indignant city father has been

doing his darndcst to write some laws

that would curb the newfangled mon-
ster.

Perhaps tiic wildest of these laws,

according to the National Automobile

Club, were drawn up by the Anti-

Automobile Society that was formed

back in Pennsylvania when the prob-

lem was first coming to the fore.

There the farmers decided that any-

one driving a horseless carriage along

the road at night should come to a

stop every mile and send up a signal

rocket, then wait 10 minutes for the

road to clear. If a team of horses

should approach along the road, the

motorist was obliged to pull off the

road and cover his vehicle with a large

canvas or painted cloth that would

blend with the surrounding landscape.

If the horses refused to pass even then,

the motorist had to take his vehicle

apart piece by piece and hide the

pieces under the nearest bush.

Speed Limit 12 Miles

The city fathers got around to hav-

ing their little say, too. In Connecti-

cut back in 1901 they passed the first

speed law in the United States, setting

it down in the book that no driver

should drive faster than 12 miles per

hour in the cities or faster than 15

miles per hour in the country. In

Cleveland, Ohio, they passed a law

against driving your car while you

had someone on your lap. Out in

Green Bay, Wisconsin, they got the

idea that oil dropped from cars would

damage their pavements, so they set a

fine of S5 on every drop of oil. In

Memphis, Tennessee, they made it un-

law ful for any motorist to drive

w hile he was asleep, and out in Utah

they wrote it down in their books of

law that birds always have the right

of way. And then, of course, there

w as the enigmatic sheriff who posted

the sign that read: "The speed limit

is a secret this year. Motorists break-

ing it will be fined $10."

This was the law and the horseless

carriage!
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EICamino i\edR New Section of Divided

Highway in Ventura County

By BRUCE A. GENTRY, Resident Engineer

Located (in the coast of \^eiitura

County, whose fertile valleys were
once the hunting grounds of the Chu-
niash and Saticoy Indians, was a tiny

fishing village which has since become
known as the City of San Buenaven-

tura (the City of Good Fortune).

Four hundred and thirteen years ago,

Juan Rodriguez Cabrillo landed on its

beach in the course of his explorations.

He was several days traveling, either

by sea or overland, from the pueblo

of Los Angeles, some 70 miles to the

south. Today, he could step from his

longboat into an automobile and be in

the neighboring metropolis in an hour.

The old conquistador would undoubt-
edly' be impressed as he traveled

through beautifully cultivated farms

and orchards, dotted with modern
ranch houses and homes. He would be

following a trail that once led Fra

Junipero Serra between his missions,

later becoming the El Camino Real

that carried stagecoaches through
country dominated by the outlaw,

Joa(]uin Alurictta. This road is now
known as Ventura Boulevard, U. S.

Highway 101, another important unit

of which has just been improved to a

four-lane divided, limited access high-

way.

Four Lones on Long Stretch

On June 15, 1954, a contract in the

amount of 11,685,727.85 was awarded
to Frcdrickson and Watson Construc-

tion Co. of Oakland, California, for

the construction of 5.97 miles of

State Highway Route VII-Ven-2-C
between Central Avenue and the Santa

Clara River. This project closed the

gap between the previously con-

structed four-lane divided highwa\'

extending from ea.st of Camarillo to

City of Ventura, and, except for the

short section over the mountainous

Conejo Grade, there is now a four-

lane divided highway from the city

limits of Los Angeles at Calabasas all

the way to the (^it\- of \'entura.

This part of US 101 traverses an

alknial plain which is subject to flood-

ing during periods of heavy rainfall.

Therefore, it was designed as a four-

inch plant-mixed surface over eight

inches of untreated rock base on im-

ported borrow averaging three feet in

thickness. The construction of the

roadway embankment required ap-

proximatel\' half a million cubic yards

of imported borrow, most of which
was placed within five months after

the start of the contract. The major

portion of imported borrow was taken

from the bed of the Santa Clara River

and hauled with two-wheeled tractors

and scrapers, and 20-yard cable lift

semitrailer dump trucks. This material

was a granular mixture of sand and

rock which provided an excellent "R"
(resistance) value, and was sufficiently

porous to qualify as a self-draining

subgrade considered particularly de-

sirable in this area. The structural sec-

tion required 1 16,000 tons of untreated

rock base and 60,000 tons of plant-

mixed surfacing.

New Westbound Roadway

The southeasterly mile and one-half

of the project consisted of building a

completely new westbound roadway

parallel to the existing two-lane facil-

it\' and improving and resurfacing the

existing roadway to serve eastbound

traffic. The remainder of the contract

required all new construction on the

south siilc to be parallel to the existing

road, leaving the old tra\'eled wa\- for

a frontage road. A small communit\-,

known locally as Nyeland Acres, is

located near the intersection with

Rice-Santa Clara Avenue and numer-

ous other residential and commercial

improvements such as the tow n of El

Rio, the W>ntura County Service Cen-

ter, and the State Highway Mainte-

nance Station occupying the frontage

on the north side of the existing high-

w a\- for most of its length all the way

to the Santa Clara River. The require-

ments of access for all these devel-

opments are admirably met by the

design provision of leaving the old

highway for a frontage road. Further-

more, future subdivisions will be easily

accessible w hen the ultimate develop-

ment of the area is complete.

Interchange Facilities

The right of way was primarily

through orchards and truck farms,

and adjacent improvements were as

little disturbed as possible. However,

the interchange facilities at the inter-

section of US 101 and Saviers Road
required clearing enough area for the

construction of interchange ramps.

The windbreaks of large eucalyptus

trees lining both sides of the old high-

way were thinned out and trimmed.

The remaining trees are picturesque

and form a screen between the main

line and the frontage road, thus serv-

ing both a useful and ornamental pur-

pose.

The Y intersection at the junction

of US 101 and US 101-Alternate was

designed and constructed to eliminate

all intersections at grade. Full traffic

circulation, as well as access to the

commercial establishments around the

perimeter of the area, is provided for

by circumferential frontage roads.

Five Bridges

Included in the contract were five

bridges which were built under the

direction of Louis E. Dunn, Bridge

Department representative. Two of

the structures were grade separations

between state highways; one at the

intersection with Saviers Road, and

the other at the intersection of Coast

Highway 101—Alternate. Both of

these structures, as well as the front-

age road overcrossing, which takes *

the previously mentioned peripheral

frontage road over the Coast High-

way, were built with structural steel

girder decks. The girders varied in

length, the longest measuring 123 feet
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UPPER—View wesf in vicinity of Rose Rood showing aid highway right for use as north frontage road, tal(en just before completion of chain Imk funce and shoulder
seal coat. LOWER—View toward east during latter stages of construction. Typical preservation of eucalyptus windbreak between new expressway and frontage

road. Eastbound lanes at this point had not yet been put in operation.
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The mountains back of the City ol Ventufo are framed by the separation structure at the intersection with Saviers Road. Picture /ofcen from southbound off-ramp
prior to ptacemeni of untreated rock base and plant-mixed surfacing on southbound lanes. Pneumatic-tired compactor seen in center proved most effective in con-

solidating granular fills.

and weighing approximately 17'/2

tons. The other two structures were
built with reinforced concrete slab

decks. Foundation problems required

that four of tlie five structures be sup-

ported on piles.

Also as a part of the contract, 23

20,000-lumen electroliers and two sign

bridges were installed. The larger sign

bridge has a 60-foot span, and the

frame, mounted with a minimum over-

head clearance of 17 feet, is approxi-

mately eight feet higli.

Traffic Through Construction

Handling public traffic through the

construction zone was difficult only
during such peak hours as occurred
on holidav weekends, but with tiie

helpful cooperation of the California

Highway Patrol, delays were usuall\

of short duration. Accidents were in-

frc(]ucnt, and for the most part were
not attributed to construction opera-
tions.

Weather conditions were ideal

throughout the period of the contract.

This was doubly fortunate since one

leg of the detour at the west end of

the job carried the westbound traffic

across the bed of the Santa Clara River

and it was possible to reroute traffic

back over the bridge shortly before

the riverbottom detour washed out.

Bernard V. Fredrickson, who was
the contractor's superintendent on the

project, took full advantage of the

favorable weather to finish the job a

month and a half before the expiration

of the allotted official time limit of 275

working ilays.

The field supervisor for the District

VII Construction Department was E.

A. Parker, working under Assistant

District Fngineer Frank B. Cressy and

District I'ngineer W. L. F'ahey.

It is planned at some future date to

build grade separation bridges at Rose
Road ami Santa Clara A\cnue and to

widen the Santa Clara River bridge.

When these items of future construc-

tion are accomplished, a considerable

length of this section of \'entura Bou-

levard will have the status of a full

freeway. In the meanw hile, California

motorists are collecting large divi-

dends on their gasoline taxes by reason

of the new ly completed construction.

FROM MINNESOTA
MINNESOTA MINING & MANUFACTURING

COMPANY
Saint Paul 6, Minnesota

California Highirays and Public

U^oiks

Gentlemen: Your publication has

recently come across my desk and I

find that it is one of the most inform-

ati\e and well written periodicals on

highway activities that I have seen

for quite some time.

In the course of our activities with

highwa\' officials and consulting en-

gineers throughout the Country, we
(ind that a great deal of interest is

shown in what \ou arc doing with

\()ur complex traffic problems in Cali-

fornia.

Cordiallx,

R. D. LOEFFLER
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State Highway Contracts Awarded

MARCH-APRIL, 1955

Alameda County—US 50—At the intersection of

US 50 and Harder Road. Widen and channelize the

existins hinhway and connectinR streets and install

a traHic siKnal system and hishway lighlinR. Con-

tract awarded to Independent Construction Co., Oak-

land, $63,988.30.

Alameda County—At the intersection of Hoffman
Boulevard with Buchanan Street. Construct addi-

tional roadway width for right-turn lane, place

untreated base, place plant-mixed surfacing on un-

treated base and on traffic islands and install a two-

phase trafiiC'actuated signal system and flashing

beacon system. Contract awarded to Ets-Hokin and
Galvan, Oakland, $11,024.

Alameda and Contra Costa Counties—SR 21

—

Between US 50 at Dublin and 0.2 mile north of

Contra Costa county line. Construct a graded road-

bed, partially on new alignment, together with

ramps, road connections and approaches and place

plant mLxed surfacing on imported subbase material

and cement treated base and construct a reinforced

concrete bridge, 2.2 miles. Contract awarded to

Fredrickson & Watson Const. Co., Oakland, $531,-

606.10.

Alameda County—SR 227—Between Thomhill
Drive and Ascot Drive, 1.3 miles. Construct a

graded roadbed and place plant-mixed surfacing

on cement treated base and untreated base and con-

struct two reinforced concrete bridges and one steel

bridge, completion of which will provide four-lane

divided highway with bridges at Park Boulevard

Overcrossing, La Salle Avenue Overcrossing and at

i Bnins Drive Pedestrian Overcrossing. Contract

! awarded to Chas. L. Harney, Inc., San Francisco,

; $1,158,882.20.

Butte County—Alt. US 40—About 1.6 miles

east of Pulga Bridge. Construct a graded roadbed,

place imported base material and road-mix the

upper two inches with liquid asphalt, 0.2 mile.

Contract awarded to H. Earl Parker, Inc., Marys-

ville, $44,655.

Colusa Count}—SR 20—Near the south city

limits of Colusa. Extend the existing reinforced

concrete box culvert on the left, widen the ap-

proaches and place untreated base, cement treated

base and plant-mixed surfacing, 0.16 mile. Con-
tract awarded to Baun Construction Co., Inc.,

Fresno, $14,367.

Contra Costa County—SR 24—Between 0.8 mile

west and 0.5 mile east of Pleasant Hill Road, 1.3

miles. Construct a graded roadbed, pave with port-

land cement concrete on cement treated subgrade.

surface, and construct a reinforced concrete bridge,

to provide a four- and six-lane di\'ided highway to-

gether with the Pleasant Hill Road Undercrossing.

Contract awarded to Stolte Inc. & Gallagher & Burke,

Inc., Oakland, $1,173,108.30.

CoMfra Costa Cminty—SR 24—At the intersection

of Sign Route 24 and Grant Street-Solano Way. in

the Cit>* of Concord. Install a two-phase, full traffic-

actuated signal system, rewire the existing highway
ligliting system in underground conduit, and remove
and salvage portions of the existing span-wire

mounted flashing beacon system. Contract awarded
to Hall Sloat Electric Co., Inc., Oakland, $8,566.

Del Norte County—US 101—Between 0.4 mile

south of Crescent City and the Oregon slate line

(portions). Place plant-mixed surfacing over exist-

ing surfacing at one location, construct cement
treated base and untreated base and surfacing with
plant mLxed surfacing at another, and construct ce-

ment treated base, cement treating the existing sur-

facing and base and surface with plant-mixed sur-

facing at another, 12.1 miles. Contract awarded to

Mercer, Fraser Co. & Mercer, Eraser Gas Co., Inc.,

Eureka. $569,273.50.

Del Norte County—US 101—Across Smith River
Overflow, about nine miles north of Crescent City.

Construct a reinforced concrete bridge. Contract
awarded to F. Fredenburg, Temple City, $71,781.50.

Del Norte CoiiHty—SR 46—Between Klamath and

0.5 mile easterly. Construct a graded roadbed, place

imported subbase material and imported base ma-

terial and surface with road-mixed surfacing and

replace the existing bridge with a reinforced con-

crete bridge, 0.5 mile. Contract awarded to Arthur

B. Sin, Inc., Santa Rosa, $136,354.50.

Fresno County—SR 41—On Abby Street and

Blackstone Avenue, between Divisadcro Street and

Hedges Avenue. Construct a graded roadbed, place

plant-mixed surfacing on cement treated base and

on existing pavement and apply seal coat; construct

a reinforced concrete bridge, and highway lighting

and traffic signals, 1.5 miles. Contract awarded to

Gene Richards, Inc., Fresno, $262,713.20.

Fresjio County—SR 41 and US 99—At the in-

tersection of Route 4 1 with Maple Avenue and

US 99 \Wth Highland Avenue. Construct channel-

ization and install traffic signal system and highway

lighting. Contract awarded to Volpa Brothers,

Fresno, $14,819.

Humboldt County—US 101—Between 16th Street

and west city limits. Surface with plant-mixed sur-

facing on the existing traveled way, shape the exist-

ing shoulders with additional untreated base and

apply penetration treatment, 1.0 mile. Contract

awarded to Mercer, Fraser Co., Inc., & Mercer, Fra-

ser Gas Co., Inc., Eureka, $27,844.75.

Humholdt County—At the State Highway District

Office in Eureka, develop and plant the grounds.

Contract awarded to Bernard Gayman, South San

Francisco. $9,106.88.

Humholdt County—US 101—Between north city

limits of Eureka and 0.5 mile north of Gannon
Slough, 5.3 miles. Place cement treated base and
plant-mixed surfacing on an existing divided high-

way. Contract awarded to Mercer, Fraser Co. & Mer-

cer, Fraser Gas Co., Inc., Eureka, $613,771.

Humholdt Coitnty—US 101—Between 0.4 mile

and 0.9 mile south of Orick (portions). Construct a

chain-link fence. Contract awarded to San Jose Steel

Co., Inc., San Jose, $2,274.27.

Humholdt County—US 101—Between 0.8 mile

and 2.5 miles north of Areata. Construct two par-

allel reinforced concrete bridges at Areata Overhead
and a concrete bridge at Route 20/1 separation, re-

move an existing timber bridge and portions of an

existing reinforced concrete and timber bridge and
fill area provided by removal, all to provide for a

future four lane divided highway, 0.7 mile. Contract

awarded to Mercer, Fraser Co. & Mercer, Fraser Gas
Co., Inc., Eureka, $370,982.50.

Humholdt Coitnty—SR 96—Across Slate Creek.

8.2 miles east of Weitchpec. Redeck a bridge. Con-
tract awarded to John W. J. Petersen, Beatrice, $11,-

585.

Humholdt County—FAS 1201—Between south

city limits of Eureka and 0.8 mile southerly. To be

graded and surfaced with plant-mixed surfacing on

imported base material and seal coats to be applied.

Contract awarded lo Arthur B. Siri, Inc., Santa Rosa.

$64,726.65.

Humholdt and Del Norte Counties—US 101—At

the Garber^-^llle, Orick and Crescent City mainte-

nance stations. Construct chain-link fences with

gates. Contract awarded to United States Steel Corp..

Amer. Steel & Wire Division, Cyclone Fence Dept.,

Oakland. $7,083.54.

Humholdt County—US 101—.Across Eel River,

south of Scotia. Clean and paint the existing

bridge. Contract awarded to George C. Punton, San

Diego, $29,970.

Humholdt County—US 101—At the intersec-

tion of US 101 and Humboldt Hill Road. Widen
the existing roadway and surface channelization

area with plant-mixed surfacing, 0.25 mile. Con-

tract awarded to Mercer-Fraser Co. & Mercer-Eraser

Gas Co., Inc., Eureka, $10,345.

Humholdt County—SD 36—About three miles

east of Carlotta, at Cummings Creek. Construct a

graded roadbed and surface with plant-mixed sur-

facing on imported base material, on new align-

ment, and construct a box culvert, 0.4 mile.

Contract awarded to Paul E. Woof, Fresno, $44,-

370.

Imperial Coitnty—US 80—Between the Dahlia

Canal and Route US 99. Grade, place imported

subbase material, place plant-mixed surfacing on

cement treated base and on existing pavement,

apply seal coats completion of which will provide

a new four-lane divided highway, 0.5 mile. Con-

tract awarded to N. L. Basich, Garvey, $80,583.

Imperial County—US 80—At El Centre Main-

tenance Station. Construct an office building. Con-

tract awarded to Frank M- Pardue, El Centre,

$15,984.50.

Kern Coutity— US 6— Between Los Angeles

county line and eight miles south of Mojavc. Surface

with plant-mixed surfacing on the existing traveled

way, 8.3 miles. Contract awarded to Ralph B.

Slaughter, Julian, $72,132.50.

Kern CoiiMtr—US 6—Between two miles north of

Ricardo and Little Dixie Wash. Construct a graded

roadbed and surface with plant-mixed surface on

untreated base and place planl-mLxed surfacing on
existing pavement, 6.3 miles. Contract awarded to

Basich Bros. Const. Co., R. L. Basich & N. L. Basich,

South San Gabriel, $198,184.05.

Kern County—SR 178—At Bodfish Maintenance
Station. Clear and grub the two-acre site, grade

two-thirds of the site on two levels and grade

two road approaches. Contract awarded to Irv.

Guinn, Contractor, Bakersfield, $2,850.

Kern Coitnty—SR 139—Near the City of Wasco
at Sixth Street. Grade and surface with load-

mixed surfacing, 0.3 mile. Contract awarded to

Geo. E. France, Inc., Bakersfield, $5,314.50.

Kern County—US 99—At Fort Tejon. Replace

the existing wooden bunker with two metal tanks.

Contract awarded to Chas. I. Cunningham Co., Oak-
dale, $7,682.

Lake County—SR 20—Between Laurel Dell Lake
and Tule Lake (portions). Grade and surface with

plant-mixed surfacing on cement treated base and
construct connections and approaches, 2.4 miles.

Contract awarded to Granite Construction Co.,

Watsonville, $418,268.

Lassen County—FAS 988—Between Stone Ranch
and Slate Creek. Shape the exisring roadbed and
place plant-mixed surfacing on untreated base and
apply a fog seal coat, 15.3 miles. Contract awarded
to Claude C. Wood Co., Lodi, $214,711.

Los Angeles County—Between Pacific Electric

Railway and Center Street, on Valley Boulevard.

Widen the existing highway, place plant-mixed

surfacing on untreated base and modify the traffic

signal system and highway lighting. Contract

awarded to Huskey Paving Co., El Monte, S13,-

130.75.

Los Angeles County—Between 70th Street and
Santa Barbara Avenue, on Harbor Freeway, 2.4

miles. Grade, pave with portland cement concrete

on cement treated subgrade, place plant-mixed sur-

facing on cement treated base, untreated base, im-

ported base and exisring pavement and construct

1 1 bridges, four pedestrian undercrossings. portion

of pedestrian undercrossing. one pump house and
1 3 retaining walls, completion of which provides

an eight-lane divided freeway together with front-

age roads, ramps, interchange lanes and connecting

streets at Gage Avenue Undercrossing, 61st Street

Pedestrian Undercrossing. 59th Place Undercross-

ing, Slauson Avenue Overhead, Slauson Avenue
West Pedestrian Undercrossing, Slauson Avenue
East Pedestrian Undercrossing, 54th Street Over-

crossing, 5 2d Place Overcrossing, 51st Street Over-

crossing. 49th Street Overcrossing, 47th Street

Overcrossing, Vernon Avenue Overcrossing, 43d
Street Overcrossing. 42d Street Overcrossing, 41st

Street Pedestrian Undercrossing, 54th Street Over-

crossing Pumping Plant, and portion of 40lh Place

Pedestrian Undercrossing. Contract awarded to J.

E. Haddock, Ltd., Pasadena, $4,484,517.10.
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Los Angeles County—SR 15—Belween O.I mile
south o£ Atlantic BouJevard and Leonis Street. Con-
struct a graded roadbed and place pavement and
surfacing and construct five bridges completion of
which will provide undercrossings at .Atlantic

Boulevard Undercrossing, Atlantic Boulevard Un-
dercrossing (on-ramp southbound), Bandini Boule-
vard Undercrossing, Bandini Boulevard Undercross-
ing (off-ramp), and Atlantic Boulevard Undercross-
ing (on-ramp northbound), 0.5 mile. Contract
awarded to Webb & White, Los Angeles, $1,244,-

951.

Los Angeles County—Between Tujunga Canyon
Boulevard and C>-press Drive, on Foothill Boulevard.

Construct a graded roadbed and place plant-mixed
surfacing on cement treated base and existing pave-

ment, 4.5 miles. Contract awarded to Schroedcr &
Co., Sun Valley, $611,517.

Los Angeles County—Between Montana Street

and Lincoln .Avenue, on Canada Avenue. Grade and
place plant-mixed surfacing on cement treated base,

0.6 mile. Contract awarded to Osbom Company,
Pasadena, $46,374.

Los Angeles County—-At the intersection of

Garey Avenue with Orange Grove Avenue. Furnish

and install complete in place a full traffic-actuated

signal system with intersection lighting at the in-

tersection of Carey Avenue with Orange Grove
Avenue. Contract awarded to Westates Electrical

Construction Co., Los Angeles, $10,542.

Los Angeles County—US 6—Between 0.8 mile
north of Palmdale and -Avenue J in Lancaster. Clear,

grub and grade the existing shoulders, place road-

mixed surfacing and apply seal coat, 6.3 miles. Con-
tract awarded to Henry Sturgeon & Son, Bakersfield,

$18,291.50.

Los Angeles County—.At the iBtersection of Sierra

Highway with Palmdale Boulevard, in Palmdale.
Install complete in place a two-phase full traffic-

actuated signal system and intersection lighting.

Contract awarded to A-C Electric Co., Bakersfield,

$11,365.

Los Angeles County—SR 7—Between Waterford
Street and Casiano Road, 1.2 miles. Construct graded
roadbeds, pave with Portland cement concrete on
cement treated subgrade, grade and surface frontage
roads and on and off ramps with plant-mixed sur-

facing on cement treated base and construct a rein-

forced concrete bridge, to provide a new six lane
divided highway with frontage roads, on and off

ramps and a bridge at Montana Avenue Undercross-
ing. Contract awarded to J. A. Thompson, J. A.
Thompson & Son, J. A. Thompson & Son, Inc.,

Los Angeles, $1,328,738.

Los Angeles County— Across the Los Angeles
River, on Olympic Boulevard, in the City of Los
Angeles. Remove the existing concrete railings, rail-

ing bases, and balustrades and construct new rail-

ing bases, and new steel railings on the bridge.
Contract awarded to H. N. Hanson Const. Co.,
Compton, $57,747.

Los Angeles County—.At the intersection of Car-
son Street and Pioneer Boulevard near Long Beach.
Install complete in place, a two-phase, semi-trafitc-

actuated signal system and intersection lighting.
Contract awarded to Ed Seymour, Long Beach,
$11,875.

Mendocino County—At various locations. Install

10 culverts, a spillway assemljly and downdrain.
Contract awarded to Melvyn W. Oldham & Harold
P. Hastings, Lakcport, $6,565.

Mendocino County— SK 128— Across Glynn
Creek, about 18 miles west of Boonville. Remove the
existing bridge and replace with a reinforced concrete
bridge. Contract awarded to G. M. Carr Co. & Bali
Rocca, Santa Rosa, $54,881.50.

Mendocino County—SR 1—At Little River, about
eight miles north of the junction of Sign Routes I 28
and 1 in Van Damme State Park. Construct a graded
roadbed and place plant-mixed surfacing on imported
base material and construct a reinforced concrete
bridge at Little River. Contract awarded to Thomas
Construction Co., Fresno, $41,725.

Aferced Couiily—SR 123—Between SR 152 and
Merced city limits, 0.7 mile. Grade the roadway
and surface with plant mixed surfacing on un
treated base and widen the bridges at Dcadmans
Creek, Mariposa Creek and Owens Creek, remove
the existing bridge and replace with a reinforced
concrete bridge at Miles Creek, remove the exist-

ing bridges and replace with reinforced concrete
culverts at ChowchiUa Creek, Snake Creek, North
Fork Owens Creek. 0%vens Creek Overflow, Rus-
sell Ditch, Middle Slough and at Miles Creek Over-
flow. Contract awarded to Concrete Supply Co.,
Merced, $164,853.94.

Merced County—US 99—Between 2 and 1 1 miles
south of Gustine. Reconstruct railings on four exist-

ing bridges at Garzas Creek Bypass, Quinto Bypass,
Parnell Bypass and at San Luis Creek. Contract
awarded to F. Kaus, Stockton, $9,990.

Monterey County—Between Del Monte Avenue
and Fremont Street on Sloat Avenue and on Agua-
jito Road between Fremont Street and Farragut
Road. Grade and place plant-mixed surfacing on
untreated base, 0.1 mile. Contract awarded to
Granite Construction Co., Watsonville, $90,780.10.

Monterey County—SR 117—About nine miles
southwest of Salinas. Fill an eroded gtrlly with im-
ported borrow, construct a plant-rmxed surfacing
lined drainage ditch. Contract awarded to H.
Sykes, Patterson, $4,55 5.

Monterey County— US 101 — Betneen Canal
Street in King City and 1.8 miles north of the Salinas
River, 2.7 miles. Construct a graded roadbed and
place cement treated base and plant-mixed surfacing,
construct a steel bridge and revise the existing steel
bridge, to provide a four-lane divided highway to-

gether with fivo bridges across the Salinas River.
Contract awarded to C. K. Moseman, Redwood Citv,
$1,103,629.

Monterey Count)—SR 1—.At the intersection of
Sign Route 1 with San Juan Road. Revise the exist-

ing signal system. Contract awarded to R. Flalland,
San Francisco, $1,940.

Napa County—SR 37—Between four miles and
6.5 miles east of Napa city limits. Grade and surface
with plant-mixed surfacing, 1.2 miles. Contract
awarded to Harold Smith, St. Helena, $67,307.20.

Orange Cotmty—SR 19—One mile north of
Brea. Construct a loadometer pit installation and
surface the approaches and parking area with
plant-mLxed surfacing on untreated base. Contract
awarded to Cox Brothers Constr. Co., Stanton,
$4,167.40.

Orange Coiinly—US 101—Between Sixth Street
in Tustin and Mabury Street. Subseal the existing
pavement and surface with plant-mLxed surfacing.
1.5 miles. Contract awarded to Cox Bros. Construc-
tion Co., Stanton, $36,791.50.

Plumas County—SR 89—Between Graeagle and
US 40 Alternate. Construct a two-lane graded road-
bed and place road-mixed surfacing on cement treated
base and construct a steel bridge with reinforced con-
crete deck, 1.0 mile. Contract awarded to M. W.
Brown & R. E. Hertel, Redding, $197,039.10.

Plumas County—SR 89—Between Westwood
Road and Almanor Dam. Construct a two-lane
graded roadbed, place imported subbase material,
construct cement treated base and surface with
road-mixed surfacing, completion of which pro-
vides a roadway on a new alignment eliminating
a portion of sharp curved winding roadway, 0.5
rmle. Contract awarded to W. H. Darraugh & Sons.
Yuba City, $42,191.

Plumas County—FAS 1060—Between Quincy
and 2.5 miles north. Construct a two-lane road-
way by grading, placing untreated base and apply
prime coat and construct a reinforced concrete
bridge across Greenhorn Creek, 2.5 miles. Contract
awarded to R. E. Hertel, Sacramento, $83,579.

Riverside County—US 60-70—.At Desert Ccn
ter Maintenance Station. Construct a pump shelter
with concrete footings and floor, install a deep
water pump, gas engine, electric motor with pump,
tanks, flourine removal equipment and distribu-

tion equipment. Contract awarded to Meredith &
Simpson, Tliermal, $11,236.

Riverside County—US 60, 70, 99—Between 22d
Street in Banning and 0.7 mile east of Banning.
Construct graded roadbeds and place portland con-
crete pavement, construct road and street approach
connections and frontage roads and place plant-
mixed surfacing, construct a reinforced concrete
bridge, perform slope erosion control work, install

highway lighting and illuminated sign systems,
completion of whicli will provide new four-lane
divided highway together with frontage roads and
connections, and a concrete overcrossing at San
Gorgonio Avenue, 3.5 miles. Contract awarded to

J. A. Thompson, J. A. Thompson & Son, J. A. (

Thompson & Son, Inc., Inglewood, $1,103,171.
|

Sacramento County—US 50—Befn'een 0.4 mile
east of MUls and one mile west of Nimbus. Place
plant-mixed surfacing over existing pavement and
apply a penetration treatment to the shoulders, 4.4
miles. Contract awarded to McGiJlivray Construc-
tion Co., Sacramento, $46,447.79.

Sacramento County—US 99—Between 1.8 miles
south of Florin Road and Jansen Drive. Widen the
existing roadbed, surface with plant-mixed surfac-
ing on cement treated base and mden seven
bridges at Beacon Creek, Dome Creek, South
Branch Florin Creek, Florin Creek, Elder Creek,
Morrison Creek, Popper Draw, completion of
which wUl proWde four-lane roadway. 3.9 miles.
Contract awarded to McGiUivray Construction Co.,
Sacramento, $361,730.05.

San Benito County—SR 25—.Across the San
Benito River, about 8.5 miles north of the junc-
tion of Sign Route 25 and State Route 120. Con-
struct a welded steel girder bridge and grade the
bridge approaches and surface with road-mixed
surfacing. 0.4 mile. Contract awarded to Bos Con-
struction Co. & John A. Carstensen Berkeley, $113,-
968.70.

San Benito County—US 101—About 1.25 miles
south of San Benito River Bridge. Remove a section
of Portland cement concrete pavement and grade
and surface the outer shoulder and the area of
concrete pavement removal with plant mixed sur-
facing on untreated base, 0.2 mile. Contract
awarded to Granite Construction Co., Watsonville,
$9,491.

San Bernardino County—US 466—Between the
junction of Route 191 and 0.6 mile north of Devore.
Widen the existing roadbed by building up existing
shoulders with excavated material, place plant-mixed
surfacing over the existing surfacing and a portion
of the widened roadbed and apply seal coats, 2.1
miles. Contract awarded to George Herz & Co., San
Bernardino, $64,541.70.

San Bernardino County—US 395—Between 2.8
mUes south and 1.4 miles north of Adelanto. Con-
struct a graded roadbed, place imported borrow, im-
ported subbase, and imported base material, sur-
face with road-mixed surfacing and apply seal coats,
4.5 miles. Contract awarded to Geo. Herz & Co., San
Bernardino, $209,138.20.

Siin Bernardino County—US 66—Between one
mile south of Palmdale Road and 0.5 mile north
of First Street. Construct a graded roadbed and
place plant-mixed surfacing on cement treated base
and existing pavement and construct a reinforced
concrete bridge completion of which \\i]\ provide
a four-lane divided highway, 3.8 miles. Contract
awarded to Norman I. Fadel, Inc., Bert C. Altfil-
lisch & Altfillisch Const. Co., North llollvwood,
$612,353.37.

San Bernardino Count)—.At the intersection of
Orange Street with Lugonia .Avenue in Redlands,
install a full traffic actuated signal system and
highway lighting. Contract awarded to Paul R.
Gardner, Ontario, $9,014.

San Diego County—US 101—On Harbor Drive,
at Woden Street in National City and at 32d Street
in San Diego. Construct channelization and two
welded steel bridges at 32d Street Pedestrian Over-
crossing and at Woden Street Pedestrian Overcross-
ing. Contract awarded to M. H. Golden Construc-
tion Co., San Diego, $142,861.40.

San Diego County—US 101—Between Fifth
Street and Harbor Street in San Diego. Construct
a four foot curbed and surfaced median island, 0.2
mile. Contract awarded to Sim J. Harris Co., San
Diego, $4,076.39.

San Diego County—SR 79—Between 0.3 mile
south of Inspiration Point and Julian, 3.0 miles.
Construct a graded roadbed and surface with toad-
mixed surfacing on cement treated base. Contract
awarded to Ray Reed Co. & Conrad Constr. Co.,
Inc., Santa Paula, $232,087.12.

San Francisco—Between 15th. 16th, San Bruno
and Vermont Streets, at the San Francisco Main-
tenance Station. Install three metal buildings,
water, sewer and electrical facilities, and grade
and compact building sites and yard area. Contract
awarded to Chas. L. Hamev, Inc., San Francisco,
$52,761.50.
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•"i.iii Iruncisco—Bcuvecn Howard Street and Mcr-

li lilt Sirt-et, on the tinbarcadero. Drive three

1, I H piles at separate locations, all in connec-

1 with future construction. Contract awarded to

,tnr & Coull. Alameda, $11,410.

s.in hrancisco County—Between Key Avenue and

).Z mile north of Silver Avenue, on Bayshore Boule-

. H.l. Surface the existing pavement with plant-

niM'il surfacing, 1.1 miles. Contract awarded to The
i i\ Improvement Co., San Francisco, $ IS,449.

<,iti fruncisco County—Embarcadero Freeway

—

t. vvcen San Francisco Oakland Bridge, at Fourth
> rt and Main Street. Completion of this contract

I proviile a multi-lane multi level separation com-

il of standard weight reinforced concrete box

lev spans, light weight reinforced concrete box

!(r spans and welded steel girder spans supported

''L-nis of like material, part of which are founded

prcad footings and part on steel pile and con-

< pile foundations, and roadways consisting of

iructed contour graded areas, graded roadbeds

r.imp approaches, city streets, railroads and rail-

I service areas, and surfaced with plant-mixed

t icing on cement treated base. Contract awarded
MacDonald Young & Nelson Inc. & Morrison-

Knudsen Co., Inc., San Francisco, $5,213,162.

Suu francisco County—Bayshore Freeway—Be-

:\vien O.I mile north and 0.7 mile south of San
Francisco San Mateo county line. Construct a graded

ibed, 0.8 mile. Contract awarded to John Delphia,

crson, $358,595.

s.in Joaquin County — SR 12— Between 1.2

miles east of Clements and Calaveras County line.

Construct a graded roadbed and place plant mixed

surfacing on untreated base over an imported sub-

base material. 4.3 miles. Contract awarded to

Qaude C. Wood Co., Lodi, $214,792.25.

San Luis Ohispn County — Across Atascadero

C^ek, in the Town o£ Atascadero. Construct a

pedestrian walk on the Atascadero Creek Bridge.

Contract awarded to Walter J. Schmid, Mono Bay,

$3,730.

San Luis Ohispo County—^FAS 684—Between a

graded roadbed and approaches on new alignment,

1,3 miles. Contract awarded to Valley Paving &
Const. Co.. Inc., Pismo Beach. $72,570.

Sart Luis Ohispo County—SR 1—At Morro Creek
about 12 miles north of the City of San Luis Obispo.

Widen the existing reinforced concrete bridge and
widen the approach roadways by grading and plac-

ing plant-mixed surfacing on untreated base. Con-
tract awarded to Lew Jones Const. Co., San Jose,

$41,091.50.

San Luis Ohispo County—In Pismo Beach State

Park. Grade an existing access road and service

area, place untreated base, apply prime coat, sur-

face with plant-mixed surfacing and apply seal

coats. Contract awarded to Bickmore Harper Inc.,

Santa Maria, $4,893.

San Mateo—US 101—At the intersection of

Fifth Avenue and El Camino Real. Construct

median lanes and install a traffic signal system with

highway lighting. Contract awarded to Hall Sloat

Electric Co., Inc., Oakland, 518,063.

San Mateo County—Bypass US 101—Between
0.3 mile north of Willow^ Road and 0.5 mile south

of Willow Road. Construct graded roadbeds and
pave with Portland cement concrete on cement
treated subgrade and with plant mixed surfacing

on cement treated base and construct a steel bridge

(Willow Road Separation), 0.8 mile. Contract

awarded to L. C. Smith Co., San Mateo, $779,-

137.15.

San Mateo County—SR 1—Across Tunitas Creek
about 22 miles north of Santa Cruz county line.

Repair existing timber trestle bridge by replacing

damaged and decayed portions. Contract awarded to

Chas. I. Cunningham Co., Oakdale, S4,890.

Sail Mateo County—US 101 Bypass—Between 0,1

mile north of 16th Avenue and 0.2 mile south of

Bransten Road. Resurface the existing southbound
traveled way and shoulders with plant-mixed surfac-

ing, and apply a medium seal coat to the shoulders,

5.0 miles. Contract awarded to L. C. Smith, San
Mateo, $73,264.15.

Santa Barhara County—SR 166—Between 1.7

miles east of Clear Creek and 2.3 miles west of the
second crossing of Cuyaraa River. Construct a graded
roadbed and surface with road-imxed surfacing, 0.3

mile. Contract awarded to Hcrmreck & Easter, Santa

Maria, $98,686.

Santa Barbara County—SR 150—Between Painted

Cave Road, about six miles north of Santa Barbara

city limit, and San Marcos Pass. Construct a graded

roadbed, placing plant mixed surfacing on cement
treated base and apply a seal coat, to provide a two-

lane highway together with road -apiiroaches, on new
abgnment eliminating many curves, 1.9 miles. Con-
tract awarded to John F. Blademore, El Monte,
$784,361.60.

Santa Barhara County—SR 150—Betiveen Lead-
better Road and La Marina Drive. Construct a

graded roadbed, place imported subbase material

and untreated base, surface with plant-mixed sur-

facing and apply seal coat, 0.6 mile. Contract

awarded to Valley Paving & Const. Co., Inc., Pismo
Beach, $137,385.

Santa Clara County—US 1 1—Between Ford
Road and Llagas Creek (portions). Widen the
existing road and place bases and surfacing, re-

move railing at the south end of the bridge across

Coyote Creek and construct connections and ap-

proaches, 12.7 miles. Contract awarded to Carl N.
Swenson Co., Inc., San Jose, $488,111.30.

Santa Clara County—At the intersection of Mof-
fet Boulevard with Bayshore Highway, near Moun-
tain View. Modify the existing two-phase, full

traffic actuated signal system to a three-phase full

traffic-actuated system. Contract awarded to Abbett
Electric Corp., San Francisco, $3,420.

Santa Clara County—B>-pass US 101 and SR 115
—-At Santa Clara Street Overpass in San Jose. Mod-
ify the existing traffic island curb returns, relocate

electroliers and install flashing beacons. Contract
awarded to Progress Electric, Palo Alto, $3,558.54.

Santa Cruz County—SR 9—Between 1.6 miles
and 1.7 miles north of Santa Cruz. Grade a roadbed
and surface vrith plant-mixed surfacing on untreated
base, 600 feet. Contract awarded to John A. Car-
stensen, Castro Valley, $13,484.

Santa Cruz County—FAS 1145—At Hester Creek
about five miles north of Soquel, on Old San Jose
Road. Construct a graded roadbed, place double
seal coat, remove existing bridge and construct new
culvert, 0.3 mile. Contract awarded to Los Gatos
Construction Co., Los Gatos, $28,747.

Shasta County—US 299—At South Cow Creek,
about 0.3 rmle south of Millvdle. Construct a steel

girder with reinforced concrete deck bridge; and
approach roadways by grading and surfacing W'ith

plant-mixed surfacing on untreated base, 0.2 mile.

Contract awarded to Thomas Construction Co.,

Fresno, $126,874.

Shasta County—US 299—At Stilhvater Creek,
about four miles east of Redding. Construct a rein-

forced concrete bridge and widen the approaches by
grading and surfacing with plant-mixed surfacing.

Contract awarded to Fredrickson & Watson Const.

Co., Oakland, $57,777.77.

Shasta County—US 299—Between Deb's Place
and Summit Hatchet Mountain. Construct a
graded roadbed, place imported subbase material,

place plant-mixed surfacing over cement treated

base, and remove an old bridge, completion of

which will provide a roadway on new abgnment
eliminating many curves, 4.9 miles. Contract
awarded to Fredrickson & Watson Construction Co.,

Oakland, $555,355.55.

Shasta County—SR 89—At Doyel Cattlepass.

about five miles south of junction of Route US
299 and SR 89. Replace the existing bridge with
a reinforced concrete bridge. Contract awarded to

Walter H, Lindeman, Red Bluff, $10,080.

Siskiyott County—SR 96—Across Indian Creek,
in Happy Camp. Redeck a steel truss and timber
trestle bridge. Contract awarded to Bob Construction
Co., Berkeley, $26,783.

Solano and Napa Counties—US 40—Between
0.7 mile east of Route 208 and Cordelia Under-
pass. Place plant-mixed surfacing over portions of

the existing pavement and grade and surface park-

ing areas with plant-mixed surfacing on cement
treated base, 5.5 miles. Contract awarded to Parish

Brothers, Inc., Benicia, $118,205.50.

Sonoma Cotmty—US 101—Between three miles
north of Cotati at Wilfred and existing US 101 at

Denman, 7.9 miles. Construct portland cement con-

crete pavement on cement treated subgrade; place

plant mixed surfacing on cement treated base and
on existing pavements and apply seal coats; construct

three reinforced concrete bridges and widen one
bridge, to provide a four lane divided highway to-

gether with frontage roads, private roads and road

connections. The bridges are located at Railroad Ave-
nue Undercrossing, Roblar Avenue Undercrossing,

Route 1 / 1 04 separation and at Copeland Creek.
Contract awarded to Parish Bros., Inc. & Parish

Bros, & Carl N. Swenson Co., Inc., Benicia, $2,138,-

968.65.

Sonoma County—US 101—Between 2.3 miles
north of Santa Rosa and 4.1 miles south of Hcalds-
burg, at four locations. Place reinforced concrete

pipe culverts at four locations. Contract awarded
to Al Erickson & Company, Napa, $3,716.

Sonoma County—SR 1—Between Fort Ross and
Stewart's Point (portions). Construct graded road-

bed, place imported subbase material, untreated
base and road-mixed surfacing, 2.7 miles. Contract
awarded to Huntington Brothers, Napa, $203,952.

Sonoma County—SR 1 04—Between east city

limits of Petaluma and 4.7 miles east of Petaluma.
Place plant-mixed surfacing over existing traveled

way and construct shoulders of untreated base and
apply a penetration treatment, 4.1 miles. Contract
awarded to Reichhold & Jurkovich & Lee J. Immel,
San Pablo, $69,602.05.

Stanislaus County—FAS 919—Between McDon-
ald Creek and Merced county line. Construct a
graded roadbed, place imported base material, un-
treated base and surface with road mixed surfacing,

3.3 miles. Contract awarded to M. Malfitano & Son,
Inc., Pittsburg, $92,702.80.

Tehama Cottnty— US 99E— Between Butte
county line and Los Molinos. Construct a graded
roadbed and place plant mixed surfacing over cement
treated base, existing surfacing and untreated base,

11.7 miles. Contract awarded to Clements & Co.,
Centerville, $678,174.12.

Tehama County—SR 36—Across South Fork Cot-
tonwood Creek, about 15 miles west of Red Bluff.

Repair the existing timber bridge. Contract awarded
to Western Builders, Palo Alto, $4,341.50.

Tehama County—FAS 1080—Between Tehama
and Proberta. Scarify and reshape the existing road-

bed, place untreated base and surface with plant-
mixed surfacing. 4.4 miles. Contract awarded to Baun
Construction Co., Inc., Fresno, $70,595.

Tehama County—SR 3 6—0. 5 mile north of
junction of Route US 99E with SR 36. about 3.5

miles east of Red Bluff. Furnish and erect a pre-

fabricated metal truck shelter, metal gas and oil

house, metal pump house, office budding, rimber
car port, complete. Contract awarded to J. H. Mc-
AnuUy, Chico, $53,379.

Tulare County—SR 1 3 1—At Caesar Ditch on
Conejo Avenue about 3.5 miles east of Kingsburg.
Replace the existing concrete arch culvert Tvith

double corrugated metal pipe arches and concrete
head walls. Contract awarded to Volpa Brothers,
Fresno. $4,660. ,

Tulare County—SR 63—At the intersection of
Sign Route 63 with Acequia and Center Streets. In-
stall complete in place traffic signal systems at two
locations and interconnectioE; the new systems to

existing traffic signal systems. Contract awarded to
AC Electric Co., Bakersfield, S7.321.

Yolo County—SR 16—Between Rumsey and 2.3
miles north. Construct a graded roadbed and place
road mixed surfacing on untreated base and im-
ported subbase material and construct a reinforced
concrete slab bridge across Rumsey Canyon Pine
Creek, 2.1 miles. Contract awarded to R. A. Parish
Co., Stockton, $175,350.80.

and Public Works

WORLD'S BUSIEST HIGHWAY
The intersection of the Pasadena-

Harbor Freeway and the Hollywood
Freeway, at the four-level interchange

structure, handles some 242,000 ve-

hicles every Meekday. This is believed

to be the busiest highway intersection

in the world.
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Famous Test Driver

Praises Directional

Signs in California
Ah Jenkins, c\ccuti\"c assistant to

the State Road Commissioner of Utah
and nationall\- famous as an auto rac-

ing and test driver, had high praise for

California's State Highway System
and laboratory research work \\ hen he

called on Director of Public Works
Frank B. Durkee.

Jenkins holds all automobile speed

records and has driven more than 2,-

000,000 miles without an accident of

any kind. He has visited every state

as a traffic safety engineer. He is a

former mayor of Salt Lake Citv.

"I am out here in California check-

ing on the different highway safety

devices," Jenkins said. "The one in

which I am very much interested is

your striping equipment ff)r highwav
striping. There is no state in the

Union that is better marked wdth di-

rectional signs and stripings than the

State of California.

"It is almost impossible to get lost

in California, and it isn't necessary to

waste a lot of time asking questions—

your highw ays are so well marked that

if one is driving from one city to an-

other, even though you are going to

a small community, you will find a

sign "Turn Right," "Turn Left,"
within a radius of 1,000 feet—maybe
the next one, 500 feet; then a large

overhead sign that points in the direc-

tion in which you should go.

"That is what I mean by your
markings."

TRAFFIC ENGINEERS PLAN FOR
SILVER ANNIVERSARY

The Institute of Traffic Engineers
held its first meeting on October 2,

1930, in the William Penn Hotel in

Pittsburgh. Penns\lvania. There were
19 members present at the first organi-

zation meeting.

In 1955, the members of the insti-

tute are returning to the William
Penn Hotel in Pittsburgh for the Sil-

ver Anniversary jMeeting which is

scheduled for October 23d to 27th
inclusive. The membership has grown
in 25 vears froni 19 to approximately
800.

New Law Will

Speed Highway
Construction

State High\\a\ Engineer George
T. AlcCoy commented on legislation

signed by Governor Knight permit-

ting award of state highway contracts

on and after the first day of January
preceding the July 1st beginning of

the fiscal year in which the projects

are budgeted. Previously, the law pro-

vided that the award of contracts

could be made on and after the first

day of April.

McCoy said the change in the law-

would assist the highway program in

several ways. First, it will permit

earlier start of construction whenever
weather and local conditions are fav-

orable—thus increasing the effective

length of the construction season and
permitting earlier completion of proj-

ects. This is particularly important for

jobs which can be completed in one
season. Many of the late fall finishing

troubles can be avoided and many
projects can be completed which
would, under past practice, have re-

quired a winter shutdown, with com-
pletion the next season.

Another advantage will be that proj-

ects can be advertised and awarded
over a longer part of the winter pe-

riod when contractors have available

time to examine projects and prepare

bids. Earlier award dates will also per-

mit stockpiling of materials during the

winter on jobs which can be started

in the spring.

A COMPLIMENT

4020 Bayview Avenue
San Mateo, California

Califoniia Hii>hii-ays and Public

Works, Sacramento, California

Gentlemen: From time to tinic 1

have had occasion to see copies of

vfjur magazine, California Highirays

and Pnhlic Works. I have not onl\'

found these occasional contacts with

the magazine a distinct pleasure but it

alw ays creates a sense of pride in ni\-

native State and a large degree of acl-

miration for the Division of Highways.

\'er\- truly yours,

Brian E. Menzies

3n Memoriam
BORIS MICHAEL SHIMKIN

It is with great sorrow that the

Bay Bridge office has to report the

death of Boris Michael Shimkin,

Associate Bridge Engineer, at the

age of 66, after a long and varied

career in engineering.

Mr. Shimkin, a member of the

Russian nobility of Smolensk prov-

ince, was born in Omsk, Siberia, the

son of Michael Boris and Lydia C.

(Kolobov) Shimkin. He received his

technical education at the Tomsk
Technological Institute of Nicholas

II from which he was graduated in

1914 with the degree of Civil En-

gineer. After coming to the United

States, he received the degree of

master of science in civil engineer-

ing from the University of California

in 1928. He was married on Janu-

ary 8, 1912, to Dr. Lydia J. Sere-

brov.

During World War I Mr. Shimkin

served the Russian Government as

a colonel of engineers in the Im-

perial Russian Army. He spent

most of 1919 and 1920 in Vladivo-

stock where he was chief engineer

on port installations and other facil-

ities. He escaped with his family

just before the Bolsheviks seized the

city, and made his way to Java.

After two years in Java he came to

the United States, in the summer of

1923, bringing his family with him.

He became an American citizen in

1928.

After working for several em-

ployers in the San Francisco area,

generally in the structural engineer-

ing field, he was appointed Asso-

ciate Bridge Engineer in the Bridge

Department of the Division of High-

ways in October, 1933. For the next

10 years, with the exception of

about a year and a half at the Boy
Bridge design office, Mr. Shimkin

worked at Bridge Department Head-
quarters in Sacramento. In the latter

part of 1943 he was transferred to

the Bay Bridge engineering office

where he served as Associate Bridge

Engineer until the time of his death.

He is survived by his widow and

two sons. Dr. Michael Shimkin and

Dr. Demitri Shimkin, to whom deep

sympathy is extended.
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Legislature and Governor

Provide for New Strait Span

V_J()\F.RNOR GOODWIN J. KNIGHT Oil

June 16th signed Senate Bill No. 1450
providing for construction of an addi-
tional Carquinez Strait Bridge and a

bridge between Benicia and Martinez
as toll facilities and prompth' called a

meeting of the California Toll Bridge
Authority, of which he is chairman, to
set in motion legalities for the issuance
of revenue bonds, to finance the proj-
ects.

The estimated cost of the bridges is

173,000,000 including the cost of bond
financing. The Senate bill, introduced
b>- Senator Luther E. Gibson of Val-
leio, includes more than eight miles of
Carquinez Bridge approaches on US
40. Construction of the parallel Car-
quinez Bridge will start as soon as
bond financing by the California Toll
Bridge Authority can be arranged
under the terms of the legislation.

Depending on the speed with which
these financing arrangements can be
completed, actual construction on the
Carquinez project can begin this fall.

Completion of the new bridge and
sufficient approaches for the start of
toll collections would be scheduled
for some time in 1958.

Plans Advance Rapidly

Plans for the Benicia-AIartinez struc-
ture are being advanced rapidly with
the aim of opening that bridge to the
public in 1959.

Construction plans are already well
advanced on the new Carquinez Bridge
and the south approach. The object is

to open that portion of the facility to
traffic as early as possible for two' im-
portant reasons: relief from the con-
gestion which is particularly serious
on the present south approach as well
as on the existing bridge itself; and
assurance of an early start on repa\-
ment of the bonds from toll collec-
tions, which is expected to encourage

By C. H. DARBY,

Senior Bridge Engineeridge

Across C
BRIDGE RESOLUTION

Now, therefore, be if resolved by ihe
California Toll Bridge Authorify, as fol-

lows:

1. The California Toll Bridge Authority
hereby determines that, if financially
feasible, it is for the best interests of the
public highways of the State of Califor-
nia that the above-mentioned facilities

be constructed, and the existing Carqui-
nez Bridge be modified and improved, all

under the provisions of the California Toll
Bridge Authority Act.

2. The Director of Public Works is

hereby authorized and directed to cause
the Department of Public Works to com-
plete all necessary engineering, traffic,

revenue, financing, and legal studies, and
to prepare and submit to the California
Toll Bridge Authority the recommenda-
tions of the Director of Public Works, to-
gether with the preliminary estimate's of
the cost of construction of all of said fa-
cilities, and estimates of the amount re-
quired to be raised for that purpose by
the issuance of revenue bonds. * * *

3. The Director of Public Works, in

preparing his recommendations and in
considering the form of any bond resolu-
tion, is requested, if found legally and
practically feasible, to provide for the re-
imbursement of the State Highway Fund
of any advancements made therefrom
from and after the effective date of
Chapter 960, Statutes of 1955, for the
purchase of rights of way required for the
ultimate completion of the facilities men-
tioned in said Chapter 960.

4. In the event the Director of Public
Works determines that he will recommend
to this authority that revenue bonds be
issued for the construction of the facilities
mentioned in Chapter 960, Statutes of
1955, the department is authorized to
advertise for construction bids at such
time and in such manner as to permit the
execution of construction contracts simul-
taneously with the delivery of, and re-
ceipt of proceeds from, revenue bonds to
be issued by this authority.

drquinez
more favorable interest rates on the
bonds.

The expected order of work on the
Carquinez project is as follows:

Aw ard contract and begin construc-
tion of the bridge substructure.

Award contract for the superstruc-
ture, so that fabrication of steel can
get under way in the mills while the
substructure is being placed.

Start the grading for the south ap-
proach so that the very deep and wide
cuts through the Valona Hills will
have time to stabilize before paving
is undertaken.

In the meantime, approach con-
struction through Vallejo will be e.x-

pedited, although operation of the
new bridge is not dependent on that
portion of the work in view of the
existing multilane divided highway.

Existing Structure Inadequate

A look at the map reveals how the
waterway formed by San Francisco
Bay, Carquinez Strait, and the San
Joaquin River effectively cuts Califor-
nia in two and blocks north-south mo-
tor vehicle travel for nearly half the
width of the State. For 90 miles from
Stockton to the Golden Gate, the wa-
terway is bridged at only two places
by highway spans. In 1927 the present
bridge across Carquinez Strait pro-
vided a long-needed access across this
barrier at one of these locations. The
Carquinez Bridge was one of the en-
gineering marvels of its day and its

double spans still merit recognition as

the fifth longest cantilever spans in
the world.

.Modern traffic and California's phe-
nomenal growth have taken their toll

of the old structure, however, and
now its three-lane roadway is inade-
quate for the thousands of vehicles
which daily crowd across it. Once
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again C^arquinez Strait has become a

bottlcncclv to north-south travel.

Tliis problem did not come sud-

denly.

Long ago it became obvious that

something was going to have to be

done to increase the capacity at Car-

quinez. The old bridge has only a 30-

foot roadway—really too narrow for

tiie three lanes which now use it. This

inadequacy is not the fault of the

structure itself. Tiie traffic has jumped

sS^*-'

from less than 1,000,000 vehicles per

N-ear, when the bridge was first

opened, to over 10,000,000 at the pres-

ent time.

As a logical first step, the old bridge

was examined to sec if revisions could

California Highways



be made to increase its capacity. One
of the first ideas was to double-deck

the old structure to provide tiiree

lanes in each direction. However, even

as these studies were being made, the

traffic reached a figure of 18,000 ve-

hicles per day crossing the structure.

It was obvious that three lanes in cacii

direction would not be adequate as an

ultimate solution.

Only Logical Solution

Next a temporary solution was

sought by hanging additional lanes on

brackets on the outside of the trusses.

This would have provided a solution

only for a short time and the bridge

would have been overcrowded almost

before the repairs could be completed.

From all of these studies the present

plan emerged as the only logical so-

lution.

The new design for which plans

have been prepared will provide for

a new four-lane parallel bridge about

200 feet upstream from the present

one. Traffic will travel north on the

new bridge and south on the old. Re-

modeling of the present bridge, utiliz-

ing an outrigger lane on each side,

would provide an ultimate four lanes

on that structure.

There will be very little interfer-

ence with traffic during construction.

While the new bridge is being built,

traffic will be maintained as usual on

the old structure.

All Possible Crossings Studied

Before settling on a final design

which provided for the construction

of a parallel bridge, all of the possible

crossings of Carquinez Strait from

Selby Point to Dillon Point were con-

sidered. Along this three-mile stretch

of the strait, the Carquinez Bridge lo-

cation is the best for a number of dif-

ferent reasons. The cost of the ap-

proach highway construction through

the rough country on each side of the

strait east of Crockett ruled out a

bridge in that location. Sites to the

west also were studied but the\' like-

wise proved to be more expensive.

Two cartlicjuakc faults run through

this area and tiie only other location

seriously considered would have been

jeopardized by the fact that the piers

would have fallen on earthquake

faults. The economy^ as well as the

feasibility of getting approaches to the

existing structure finally made it evi-

dent that a parallel bridge was the

best solution. The possibility of using

the existing bridge to carry the traffic

in one direction also ga\e quite an

economic benefit to this location.

Technical Advances

At first glance the new bridge \\ ill

seem to be a twin of the old. The
spans \\ ill be the same, the piers will

adjoin each other. The height of the

trusses and the panel length will be the

same. Closer examination, however,

will reveal many technical advances

Model of trusses and lowers for ultimate development of the two parallel bridges at Carquinez Strait. At

left, ultimate roadway of existing bridge; at right, new four-lane structure.
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whicli h:i\ e taken place over the past

30 years.

W'elduig will be extensively used

and as a result the members will be

cleaner and simpler than those in the

old truss. This will make for easier

fabrication and erection and will

greatly ease the problems of painting

and maintenance.

Some of the new alloy steels which
have been developed in recent years

will be used in the more higiil\-

stressed members. Some of these new
steels have almost twice the strength

of the steel used in the old structure.

Easily welded and easily fabricated,

the use of these new alloy steels will

do much to make possible the stream-

lined appearance of the members in

the new structure.

Another innovation will be the use

of high strength bolts instead of field

rivets. High strength bolts have

proved their economy and usefulness

and are being used more and more,

especially for field connections of steel

structures. The high strength bolts re-

quire less labor to place than rivets

and the resulting connection is more
rigid. After installation the bolts can

be checked for the load they are car-

rying and a group can be evenly ad-

justed to spread the stress over the

EXISTI NG
STATE HIGHWAY

CARQUINEZ STRAIT BRIDGE
ROUTE PLAN

RICHMOND TO VALLEJO "y"

California Highways
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Legislators who sponsored Carquinez Bridge bill view sketch of parallel Carquinez Bridge in Governor Knight's office just prior to signing by the Governor of the

act. LEFT TO RIGHT—Director of Public Works Frank 6. Durkee, Senator Luther E. Gibson, Vallejo; Senator George Miller, Jr., Richmond^ Governor Knight, Assem-

blyman S. C. Masterson, El Cerrito; Assemblyman Donald D. Doyle, Lafayette, and Assemblyman Samuel R. Geddes, Napa.

entire connection. This completely

eliminates the necessity of cutting out

and redriving rivets which have been

poorly driven or which have loosened

after driving.

The increased strength of the new
steel alloy makes it possible to reduce

the number of pieces required to make
up truss members. Whereas the exist-

ing truss members were made up of

many plates and angles, requiring as

many as 5 to 14 separate pieces, the

members in the new design will be

made up of three to five heavy plates

in an H or a welded box section. The
use of smaller members, because of

the high strength steel, also is effec-

tive in reducing the secondar\^ stresses

in some of the larger cantilever mem-
bers. The use of this alloy steel avoids

a sort of vicious circle whereby

heavier members cause greater second-

ary stresses which in turn require still

heavier members.

Large Concrete Caissons

Three large concrete caissons, 53

feet bv 102 feet in plan, similar to the

type used on the San Francisco-Oak-

land Bay Bridge will be used at the

three piers in the water. A new and

heavy fender system has been de-

signed to protect the piers in the chan-

nel. This fender is designed so that it

can be put in place before the new
piers are constructed, and used as a

working platform during the locating

and the sinking of the caissons.

One of the more difficult problems

has been the location of the highway
through the Valona Hills at the south

end of the bridge. The hills are

rugged, cut by many ravines, and the

country is unstable so that a large

number of slides and slipouts occur.

These hills form a rather high barrier

south of the bridge and are the cause

of the present poor alignment. In or-

der to achieve a satisfactory approach

to the bridge from the south, it would

be necessary to either tunnel through

these hills or make some massive open

cuts. Present plans call for an open

cut up to 300 feet deep where the

freeway passes through the highest

part of the hills.

Because the approach to the south

of the bridge takes off across new

country, nearly four miles of new

highway must be included as part of

the over-all project. This will carry

. . . Continued on page 22

and Public Works
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Direct Benefits From

Freeway Development

By PAUL O. HARDING, Assistant State Highway Engineer

SUFFICIENT mileage of freeways

for the Los Angeles metropolitan area

now has been constructed and put

into operation by tlic State Division

of Highways so that direct benefits

are quite universally recognized. These
consist in the safe and expeditious

movement of large volumes of public

traffic. Accident records siiow that

the life of a motorist on a full free-

way is four to five times safer per

mile of travel than on a con\entional

highway. Motorists using the free-

ways are also very much aware of

the fact that driving the freew ays is

much less fatiguing than driving an

equal mileage on congested city streets

with frequent starts and stops at traffic

signals and with the hazards of turn-

ing and cross traffic.

Freeways Attract Traffic

Because the freeways so greatly fa-

cilitate dri\ing, an amazing thing has

happened. Freeways are designed to

serve through traffic and those motor-
ists living in certain areas, and if only

those motorists used the particular

freeway who were theoretically ex-

pected to do so, we would have no
freeway congestion. But. and this is

important, we do not have at this time

all the freeways that the Los Angeles
metropolitan area needs, and man\'

people living outside the theoretical

service area of a freewav are attracted

to it. Many times motorists drive miles

out of their way to be able to utilize

some of the completed freeways. This
is the explanation for the utilization of

the Hollywood Freeway by 168,000

vehicles daily. Who would have

thought that when the Hollywood
PVecwax- was opened that traffic on
Riverside Drive—some two miles to the

north—would be reduced by H per-

cent and that traffic on Olympic Bou-
levard—some two miles to the south-
would be reduced by 22 percent. It is

this unexpected utilization of the FIol-

Kwdud l'rccwa\- that has resulted in

the present overcrowding. The Holly-

wood Freeway is not by any means

"obsolete" as has been thoughtlessly

charged; it is a modern up-to-date

freeway in every sense of the word.

It is, however, operating under an

overload of approximately 50 percent

in peak hours, and this creates diffi-

culties.

The tremendous use being made of

the completed freeways in the Los

Angeles metropolitan area is a proof

that the direct benefits therefrom are

fully recognized by the traveling pub-

lic. The direct benefits can be meas-

ured in dollars and cents. Figures have

been developed by the Automobile
Club of Southern California which
prove that Los Angeles freeways are

actually saving motorists some 150,-

000,000 per year already. This cer-

tainly is a substantial return on a total

investment of some 115,0000,000 ex-

pended on the portions of the free-

way system now in use.

City Streets Benefit

So much for the direct benefits.

Now what are some of the indirect

or by-product benefits? One of the

first of these by-product benefits that

comes to mind, resulting from free-

way development in this Los Angeles

area, is the relief that is provided in

traffic congestion of city streets. It is

obvious that as \arious units of free-

way construction are completed and

opened to traffic a very considerable

number of motorists formerly using

nearby city streets change their routes

of travel so that they can use the free-

ways. A special study was made of

the traffic situation along the Holly-

wood Freeway as various sections

w ere completed and opened to traffic.

It was founil that the traffic load on
all of the ncarb\- cast-west city streets

were materially reduced. On Sunset

Boulevard west of Figueroa Street 40

percent of the traffic w as dixcrted. On
Temple Street w est of Boylsron Street

48 percent of the traffic moved over

to use the new freeway, and on First

Street west of Figueroa Street the

traffic was reduced 41 percent.

Certainly if we did not have at this

time the network of completed free-

ways extending outward from the Los
Angeles Civic Center the traffic con-

gestion on the streets of downtown
Los Angeles would be absolutely in-

tolerable. And, in addition, there are

further by-product benefits resulting

from relief of congestion on cit\-

streets. Chief of these is the marked
reduction in driving strain, which is

certain to reduce traffic accidents.

Outlying Areas Develop

Another indirect benefit to city

streets by reason of freeway construc-

tion is the development of outlying

areas by subdivisions that provide ad-

ditional residential housing, stores,

schools and industries. One might say

that such close-in areas as the San Fer-

nando Valley would show the inten-

sive development regardless of free-

way construction, and this is more or

less true because of the strategic loca-

tion of this area. However, it can

hardly be disputed that the develop-

ment and completion of the Holly-

wood Freeways has, to a marked
degree, stimulated the intensive devel-

opment of the San Fernando Valley.

In the case of the phenomenal sub-

division development to the east along

the San Bernardino Freeway and to

the southeast along the Santa Ana
Freeway one cannot escape the con-

clusion that the present development

of this land would not have been pos-

sible without the improved traffic

service which these two freeways have

provided. The thousands of new
homes, stores, and schools that have

been constructed in easterly and

southeasterly portions of Los Angeles

County and nearby sections of Orange
Count\- give evidence supporting this

conclusion.

California Highways



Economic Studies

In deciding upon a locntidn for frec-

\va\s and working out the design, eco-

nomic studies are carried out in great

tietail. The cost of riglits of way is

l)alanced against the cost of construc-

tion so that tlie over-all cost will be

the lowest possible to provide the

traffic service necessary to meet the

situation. This means that oftentimes

a freewa\' w ill be located through the

older sections of the city. Close-in sec-

tions of the Hollywood Freeway and

the Santa Ana Freeway were through

areas of the citv of this character

where many old buildings were re-

nun cd in clearing the right of way.
This has proved a great benefit be-

cause after the freeways have been

built and put into operation and free-

way planting carried out, the general

tone of many neighborhoods has been

so greatly improved that owners have

been stimulated to renovate, recon-

struct, and develop their properties

\\hich became enhanced in value be-

cause of proximity to the freeway.

Aesthetic Values Improve

Another important benefit resulting

from construction of freeways is the

pleasure that is incidental to the pro-

tective planting program carried out

by the State Division of Highways in

providing erosion control. The plant-

ing of shrubs, trees and ground cover

along California freeways is primarily

a matter of safety and economy

through the control against devastat-

ing erosion.

The Pasadena Freeway in the Ar-
royo Scco is one of the best examples

of multiple-purpose planting. The
thick green ground cover which hugs

the cut slopes along this famous free-

way, while appreciated for its orna-

mental value, was actually planted for

erosion, wxed and fire control.

Similarly, the ice plant on the slopes

of the Atlantic Boulevard interchange

on the Santa Ana Freeway is there

because it will save thousands of dol-

lars in maintenance costs. The "land-

scaping" effect is actually a by-
product.

Beautification Contests

Los Angeles Beautiful, an affiliate of

the Los Angeles Chamber of Com-
merce, last year conducted a city-

wide contest for outstanding planting

projects. There were 12 classifications

set up in the completion, including

one for freeways and highw ays, with
four prizes in each classification. The
first three prizes in the freeways and
highways classification were awarded
to State Highway projects.

The section of the Holly^vood Free-

way between Grand Avenue and

Glendale Boulevard, which includes

the four-level traffic interchange

structure, won first place. Planting on

this section is probably closer to land-

scaping of the beautification type than

anywhere else on the State Highway
System, and was designed in accord-

ance with the desiics of Los Angeles
city authorities as well as in keeping

with the importance of the four-level

structure as the hub of a metropolitan

freeway system. It was planted in 1950

and 1951, and includes grass, ground
cover, shrubs and trees.

Second prize went to the Pasadena

Freeway, planted between 1940 and

1948, and third to the section of the

Hollywood Freeway- between Glen-

dale Boulevard and Western Avenue,
planted in 1952 and 1953, both featur-

ing the ivy and iceplant ground cover.

The freeway planting was designed

by H. Dana Bowers, Supervising

Landscape Architect of the Sacra-

mento staff of the Division of High-
ways, and is maintained by District

VII maintenance crews under the su-

pervision of A. L. Olmsted, District

Highw ay Landscaping Supervisor.

Further Freeway Benefits

Perhaps the greatest by-product

benefit resulting in the Los Angeles

area from the construction of free-

ways is the improvement of park areas

made at the time the freeways are

being built. It has been claimed by
some that the State Division of High-

ways seeks out the flat, level areas in

city park lands and builds freeways

thereon because it is cheaper and

easier than locating the freeways else-

where. Flat, level areas are not neces-

sarily always the cheapest to build on.

Actually the ideal location for a free-

LEFT—Looking northeasterly along Arroyo Seco Freeway location toward City at South Pasadena in back-

ground. Photo taken in 1940. RIGHT—Photo taken at same location in May, 1955.
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LEFT—Looking southerly along Santo Ana Freeway location from Sixth Straet Bridge. Note Sears Roebuck Building on East Olympic Boulevard shown
in background. Photo taken ]94/. RIGHT—Photo taken at same location in 1955.

\\a\' would be where topography is

slightly rolling so that cross streets

could be constructed under the free-

way in valleys and over the freeway
on ridges. If the valle>s and ridges

were of proper size and ideally lo-

cated, the freewa\- excavation would
then just equal the amount needed for

freeway embankment and the hauling

costs would thus be reduced to a mini-

mum. Of course, these ideal condi-

tions cannot be met although the

topography of the C()untr\- passed

through does exert a great influence

on the design. It is very doubtful if

the four-level traffic interchange

structure at the crossing point of free-

ways west of the Los Angeles Civic

Center would ever have been built

were it not that favorable topographic

features made it a natural development
in keeping with the local conditions.

It should also be called to mind
when there is criticism of freeways

being located through city parks that

the original concept was that freeways

were roads through parks and they

were and still are called "parkways."

The Aiaster Plan of Freeways of the

County of Los .'\ngeles, with only

two or three exceptions, designates all

of the freeways as "parkways."

Access Rights Essential

Probably the original conception of

freeways being parkways originated

from the fact that a freeway requires

the taking of all rights of ingress and

egress from abutting property and it

was first thought that such highways

should be located through park lands

where these access rights of abutting

propert\- were not needed. Then the

idea developed that when no park

lands existed wide areas of land should

LEFT—Looking westerly from near Rosemont Avenue along Hollywood Freeway location before construction and while buildings were being moved to clear right of

way. Temple Hospital in left background. RIGHT— Photo taken at same location in May, 1955.
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be puiclui.scd so that park areas could

be created on both sides of the high-

way. Tlic principle of buying out in-

gress and egress rights from private

property owners was a later legal de-

velopment without which the building

of freeways as we now know them
would have been impossible.

If we are to have the freeways

needed for this area, construction

must sometimes be carried out through

public parks lands when the proper

solution to the freewa\" problem so

dictates, with very careful considera-

tion and facilitated future develop-

ment of adee]uate recreational facili-

ties for the area.

In connection with the original

agreement entered into between the

State and the City of Los Angeles re-

garding city park lands in the Arroyo
Seco it was specified that a certain

park bridge for pedestrians should be

built over the stream channel when-
ever the later need for it developed.

In accordance with this agreement

this bridge, in the vicinity of Avenue
58, Mas completed in June, 1951, at a

benefit to this city park, .\long the

freeway itself ornamental stone walls

were constructed with pedestrian

walkways which for safety were

fenced off from the main freeway. A
beautifully designed arch bridge was
constructed over the freeway at Park

Road in order to provide vehicular

connection between portions of the

city park lands east and west of the

freeway. Some 2 Yi miles of park roads

were graded and surfaced as part of

the freeway construction contract in

order to provide adequate communi-

LEFT—Looking wBsterly from Federal Buitding in Los Angeles Civic Center before construciion of Hollywood Freeway. Talien in 1948. Loi Angelei City Board of

f Education Administrative Office Buildings shown at right. RIGHT—Showing completed Hollywood Freeway. Photo taken in May, 1955.

tion naturally given to preserving or

rehabilitating existing recreational fa-

cilities. The Pasadena Freeway passed

through park lands in the Arroyo
Seco of the City of Los Angeles and
the City of South Pasadena. Much of

the park land area taken by the Pasa-

dena Freeway was boulder-strewn

river bottom land that was periodi-

' lily subject to overflow. The build-

4 of the Pasadena Freeway, along

w ith the WPA construction of a lined

channel for the Arroyo Seco stream,

^ave these public park lands defini-

cost of 130,000. It is interesting to

note that this bridge has attracted na-

tion-wide attention because it is the

first prestressed reinforced concrete

bridge to be built by the State Divi-

sion of Highways in Southern Cali-

fornia.

Elysian Park Benefits

The section of the Pasadena Free-

way between the Los Angeles River

and Castellar Street passed through
Elysian Park. Man\' construction fea-

tures were incorporated in the free-

way construction that were of great

cation between other park areas. Ex-
cess excavation from the freeway was

also hauled considerable distances into

Elysian Park in order to fill up deep

unusable canyon bottoms and washes

to provide flat areas for planting of

trees and installation of recreational

facilities. The excavation and embank-
ment slopes along the freeway through

the park were planted with trees and

shrubbery by the State Division of

Highways. All things considered, the

area in Elysian Park which was af-

fected by the Pasadena Freeway con-

and Public Works
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struction xvas improved rather than

damaged by the frec\vay construction.

Echo Pork Improvements

The Hollywood l-'rccway location

^vesterlv of the Los Angeles Civic

Center between Bellevue Avenue and

Temple Street, of necessity, had to

pass through a portion of Echo FarU.

This could onv have been avoided by

putting additional curvature into the

frcewav location and bv involving the

expenditure of large additional sums

for rieht of way acquisition in the

taking' of homes, apartment houses,

and s"tore buildings. Under agreement

with the Citv of Los Angeles the State

provided as a part of its right of w;ay

acquisition program in connection

^^\xh the free^^av enough additional

land for the park department to offset

the area which was needed for the

freewav. The State then went ahead

and reconstructed the playground fa-

cilities in the path of the freewav

.

\mong these was a baseball diamond

complete with bleachers and lighting

facilities for nighttime baseball games.

The nc^^ playground facilities as

finally reconstructed were consider-

ably Superior to the old ones that ^^e^e

replaced.

\bout three years ago when plans

were being completed for the Color-

ado Freewav construction in the Lagle

Rock area, nccotiations were entered

into \vith the Department of Reci-ea-

tion and Parks of the City of Los An-

celcs relative to freeway construction

through the Eagle Rock playground

area Amicable agreement ^\ as reached

between the city and the State that

has resulted in mutual advantage to

both parties. Among other matters the

State agreed, as directed by the city,

to build up \o^v areas of park land by

dumping thereon excess excavation

from the freewav. To date, with more

to come, some 65.000 cubic yards of

material have been hauled from the

freewav excavation and utilized to fill

in low' areas on the park land which

will later on be developed by the City

Department of Recreation and Parks

into tennis courts, baseball diamonds

and other recreational facilities. This

is another instance xvhcre city park

lands have been actually improved by

freew av construction.

10
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hofo shows section of compMeJ Bo/boo Free.ay in Son D.ego
This p

Porks Are Compensated

These details are mentioned in or-

der to acquaint the public with the

fact that when a state freeway goes

through public park land the people

are not permanently deprived of their

recreational facilities. They can rest

assured that at anv future time when

the State finds it necessary to con-

struct a freeway through other public-

park land that equal consideration will

be shown, and in the final anahsis the

parks will be benefited rather than

damaged bv freeway development.

In this connection there is still an-

other beneficial by-product <>f f''^;^-

wavs through park areas which should

not be overlooked. It has been found

that freeways tend to open up brand

new vistas of hitherto unsuspected

beautx- in the l.^-al landscape. The

pleasurable ride through Balboa Lai k

on the Cabrillo Freeway in San Diego

is a case in point. Far from damaging

the scenic and recreational values ot

a park, a freeway is more likely to

enhance its attractiveness to the pub-

lic as a whole.

There is no disputing the fact that

freewav development through a met-

ropolitan area has a ternhc impact on

the communities passed through. Lit-

erally thousands of people have then-

homes, their businesses and their insti-

tutions torn up by the roots Money

payments to owners based on fair mai-

ket value for property taken cannot

always compensate some individuals

for sentimental attachments. The free-

way construction program goes for-

ward on the premise that there is ac-

complished "a greater good for a

greater number." Direct benefits are

widely recogni-^ed but there are many

by-product 'benefits from freeways

that are sometimes overlooked and

need to be specifically pointed out.

The public generally speaking appears

to be sold on the free\vays. This is

proven bv the tremendous use oL;

those freeways that have been com-j

pletcd.

The State has a mandate from the

people to construct more freeN\a>s,

and the main dut>- of its engineers

charged with responsibility for the

freeway program is to see that every

dollar of the people's money for tree-

ways is spent iudiciously to give the

highest possible return on the invest-

ment to the public which It serves.

California Highway



s <ywdys Multimillion-dollar Section

Of Bayshore Freeway Opened

^AN FRANCISCO on June Hrli officiallx

celebrated the completion of the final

link in 123,000,000 worth of skyway
approaches to the San Francisco-Oak-

land Bav Bridge.

Ribbon cutting ceremonies were

presided over by Thomas J. Alellon,

President of the San Francisco Cham-
ber of Commerce, which sponsored

the opening of the new freeway. iMel-

lon, after reading a message from

Governor Goodwin J. Knight, intro-

duced the following speakers: Thomas
A. Malone\ , Speaker pro Tempore of

the State Assembly; George J. Chris-

topher, President of the San Fran-

cisco Board of Supervisors; Frank B.

Durkee, Director of Public Works;
Thomas A. Brooks, Chief Adminis-

trative Officer of San Francisco; R. JVI.

Gillis, Deputy State Highway Engi-

neer; B. W. Booker, Assistant State

Highway Engineer, under whose
direction the new freeway approaches

were constructed; C. iVI. Corbit, Re-

gional Engineer of American Institute

of Steel Construction and F. W. Pan-

horst, Assistant State Highw ay Engi-

neer, who is chief of the Bridge

Department of the Division of High-

ways.

THOMAS A. BROOKS

rr

f#! ..
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B. W. BOOKER
Builder of Skyways

On behalf of the American Institute

of Steel Construction, Corbit pre-

sented to Panhorst a plaque awarded

for beauty of design of the overhead

freeway. Wendell Pond, Senior Bridge

Engineer of the Division of High-

ways, designed the structure.

Following the speech making. Pub-

lic Works Director Durkee took care

ASSEMBLYMAN THOMAS A. MALONEY

of the ribbon cutting which signalized

the opening of the new freeway to

traffic.

Coincident with this ceremony, final

stages of work on a five-mile section

of Ba>shore Freeway from Sixteenth

Avenue in San Mateo to San Carlos

were completed.

This six-lane freeway project was

constructed at a cost of 15,859,778,

including right of way acquisition,

provides interchanges at Nineteenth

Avenue and Hillsdale Boulevard in

San Mateo, Ralston Avenue in Bel-

mont and Holly Street in San Carlos.

While the completed project pro-

vides six freeway lanes initially, the

facility has been constructed with a

wide median which will accommodate

an additional lane in each direction

when conditions warrant the expan-

sion.

The opening of this five-mile stretch

results in a total length of 16.4 miles

of continuous freeway now in opera-

tion along the Bayshore route in San

Alateo County.

Completion of Downtown Section

The opening of the connection for

eastbound traffic from the San Fran-

SUPERVISOR GEORGE J. CHRISTOPHER

f ' m
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Surrounded by four contestants for the title of Miss San Francisco, Director of Public Works Fronic B. Durkee snips ribbon. OfTicials, left to right, are: C. A. Ma-
ghetti. Secretary, Calitornia Highway Commission; George J. Christopher, President, Son Francisco Board of Supervisors; Highway Commissioner F. Walter Sandelin;

Durkee; Thomas J. Mellon, President, Son Froncisco Chamber of Commerce; Assemblyman Thomas A. Moloney.

DEPUTY STATE HIGHWAY ENGINEER
R. M. GILLI5
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LEFT—View of recently completed five-mile section ot baystiore freeway between San Mateo and San Carlos. Holly Street Interchange at San Carlos in foreground.
RIGHT—View of recently completed section of Bayshore Freeway in San Mateo. Tenth Avenue Interchange in foreground.

cisco Skyway to the Bay Bridge on

June 14th marked the completion of

the downtown end of the Bayshore
Freewa>\ The eastbound connection

from the Central Freeway and the on-

ramp at Eighth Street and Bryant

Street were opened at the same time.

Work on the Bayshore Freeway
from Alemanv Boulevard to Army
Street was started in June, 1949. This

one-mile section was completed in

June, 1951. The northerly continua-

tion of the original section which ex-

tended the facility' to ramps connect-

ing with Bryant Street at Ninth and

Tenth Streets was opened to traffic

in October, 1953. In July, 1954, the

next unit which extended the freeway

to Seventh Street was placed into

service.

On March 1st of this year the first

unit of the Central Freeway which
branches from the Bayshore at Divi-

sion Street extended to skyway in a

westerly direction to Mission Street.

This was followed by the opening of

the southward extension of the Bay-
shore Freeway from Alemany Boule-
vard to Third Street on March 30th.

Then on May 26th a downtown ex-

tension of the freeway from Eighth
Street to Fourth Street was opened.
Thus, after a six-year period of con-
certed effort representing a construc-

tion expenditure of $23,000,000, a total

length of six miles of modern highway
facility is now serving motorists in

San Francisco.

Opening Significant

While the connecting link with the

Bay Bridge is sandwiched in along the

previously completed unit and as such
does not add to the length of the com-
pleted freeway network, the opening
of this final unit of the Bayshore is

significant. For the first time, a sub-

stantial number of vehicles approach-
ing or leaving the Bay Bridge were
able to make full use of the freeway,

thus affording a substantial measure of

relief from traffic congestion for

streets in the downtown, south of

Market, area.

\and Public Works 13
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The engineering achievement in

providing an artery of iiigh utilit\

from a traffic standpoint also added to

the aesthetic qualities of the metrop-

olis. The elevated roadways of the

freeway in San Francisco afford mo-

torists
'

an excellent opportunity to

view the splendor of her world-

famous slvvline as they approach the

central district of the city. The mag-

14

niticcnce of the view has appropn-

atelv led to the local designation of the

elevated freeway system as skyways.

Project Wins Award

To complement the beaut) of the

\ista from the roadway of the sky-

way structures tiie construction has

attained distinction in yet another

manner. The unit of the viaduct hrst

1 3th S(reef connection to Mission Street. In right

ction to the Boy Bridge.

to he linishcd w liich terminated with

ramps connecting to Ninth and Tenth

Streets at Bryant Street was judged by

the American Institute of Steel Con-

struction to be the most beautiful

Class II steel bridge opened in 1954.

This award was on the occasion of an

annual nation-wide competition which

includes bridges costing over $500,000

and having no span over 400 feet.

California Highways
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UPPER-Wendell F. Pond, who designed the Bay-

shore Freeway Bridge, shows President Melton of

Son Francisco Chamber of Commerce the plaque

presented to F. W. Ponhorsf, Bridge Engineer, by

the American Institute of Steel Construction. LOWER
—Official caravan stops on new Bay Bridge ap-

proach for ribbon-cutting ceremony.

Presentation of a stainless steel plaque

CO the Division of Highways by the

American Institute of Steel Construc-

tion was made during the opening

ceremonies.

With the completion of the San
i'rancisco terminus of the Bayshore
Free\\a\- accomplished, work is al-

ready" under w a\' on tlie eastward ex-

tension of the skyw a\ \\ hich will be

known as the Embarcadero Freeway.

On the \\ esterlv fringe of the central

district, preparation of plans and ac-

quisition of rights of way are being

pressed for the continuation of the

Central Freeway. .Meanwhile, studies

are under wav hv the engineering

staffs of the Division of Highways and

the City of San Francisco for addi-

tional freeway facilities w hich, w hen

completed, \\i\\ result in an integrated

modern transportation network in San

Francisco.



n Lake County Two Major Improvement

Projects Are Under Way

By W. R. LOVERING, District Materials Engineer

Important improvement of Sign

Route 20 in Lal<e County is progress-

ing rapidly.

The present construction actually

involves two projects: (1) relocation

of State Sign Route 20 between Lau-

rel Dell Lake and 0.4 mile west of

Tule Lake, and (2) the raising of the

Tule Lake fill necessitated by subsid-

ence of the foundation.

The relocation will improve 2.3

miles of state highway that contained

14 curves unsafe for speeds of 40 miles

per hour, and 3 curves unsafe for

speeds of 30 miles per hour. The pres-

ent road, built in 1922-23, follows the

edge of Laurel Dell Lake and then

skirts the narrow valley of Scotts

Creek. The improved alignment fol-

lows essentially the same location but

maintains a modern standard by shift-

ing Scotts Creek and crossing the val-

le\- floor where necessary. The new

alignment will permit speeds up to 60

miles per hour.

Huge Fill Required

Relocation along Laurel Dell Lake

will require a fill about 30 feet high,

above the present level of the lake

bottom, acro.ss a small bay. Borings at

this location indicated a ver\- soft peat

and lav formation to a depth of 15 to

30 feet. The test data indicated that

this material would not support the fill.

Because of the difficulty of stripping

the mud, which is below the water

level of the lake, it was decided to

build the fill outward from the bank

so that the mud would be displaced as

the fill was constructed.

Near the Scott Valley road connec-

tion a fill of 20 feet to 25 feet is re-

quired over soft lake bed deposits. At
this location a blanket of pervious

gravel was placed over the foundation

soils before constructing the fill. This

will permit the escape of water forced

from the soils by consolidation under

the weight of the fill. Settlement plat-

forms have also been installed to per-

16

mit a continuous check on the rate of

settlement to serve as a guide in con-

trolling the rate of fill placement.

Tule Lake Fill

When the Tule Lake fill project

was being designed, an investigation

by Headquarters Laborator\- of the

Division of Highways indicated a

depth of about 80 feet of unconsoli-

dated lake bed soils, with high mois-

ture content, through the I ule Lake

area. The estimated cost of treatment

of these materials to obtain rapid con-

solidation, and thus prevent later set-

tlement of the completed fill, proved

Looking westerly along shores of Laurel Dell Lake in Lake County at the big cuts near westerly end oi the

Laurel Dell-Tule Lake pro/ecf. New embankment extends in foreground across small bay of lake.

V
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looking wesferly at construction activities on Laurei Dell-Jute Lake oro;ec/ in Lake County at intersection with

Scoffs Valley Road and at easterly end of Laurel Dell Lake.

State Sign Route 20 is the only rea-

sonably adequate route available for

through east-west traffic in the 200

miles between the San Francisco Bay

area to the south and the Furcka-

Rcdding road to the north. In addi-

ri(jn to the service to through traffic

between the lower Sacramento \'al-

le\- and the north California coastal

area, the route furnishes practicall\-

the onl\- northerh- access to the

c(junty.

i'rom a casual inspection it would

apjiear that the constructif)n of a mod-
ern iiighwav through tiie Blue Fakes

region would involve no serious prob-

lems. A more comprehensive study,

however, shows that the foundation

furnished by the relatively flat valle>s

is far from stable and even the lowest

of fills cause cons(jlidation or settle-

ment of the foundation. Fhis condi-

tion has been i)rought about by tiie

geologic changes that have resulted in

the formation of the Blue Fakes.

Geology of the Blue Lakes

One of the earliest attcniins to ex-

plain the geolog\' of Fake (bounty is

contained in a Pomos Indian legend re-

counted b\- Carpenter and Millbcrry

in tiieir l)ook "History of Mendocino
and Fake Counties."

18

"Konocti was a proud and powerful chief,

with a beautiful daufihtcr, Lupiyonii. His

rival was a young chief named Kah-bel, who
loved Lupiyomi, and his passion w as recip-

rocated. Konocti refused his consent to their

marriage and was challenged to battle b\-

Kah-bel. On either side of the Narrows of

Clear Lake the mighty chiefs took their

stand and hurled rocks at each other across

the water. The Indian narrator, in support

(if this legend, points to the immense boul-

ders strewn to this day over these mountain

sides. The Indian girl grieved over the

deadly contest; and Little Horax Lake, in-

tensely impregnated with mineral, attests to

her bitter tears. Kah-bel was killed and his

blood is now seen in the red splashes on the

gashed side of Reil Ilill, on the north shore

of the Narrows. But old Chief Konocti also

succumbed to his wounds and sank back to

form the rugged volcanic rock pile which
bears bis name. The maiden Lupisomi was

so distraught over the death of both her

lover and her father she threw herself into

the lake and her unfailing tears now bubble

up in the big soda spring, Oniarocharbe.

which gushes out of the waters of Clear

lake at Soda Hay."

Perhaps an inland Sea

This legenii explains nian\' of the

features of the count_\- but leaves

much t(j be desired in the way of sub-

stantiating data. The first clue to the

formation of the Blue Fakes is con-

tained in a report published in I90K

b\- |. (). Sn\der. in w iiicli he noted

the similarity of the fish fauna of the

Russian River with that of the tribu-

taries of the Sacramento River and

concluded that thev were dcri\ed

from the Sacramento.

The past 10(),()()0,00() years in the

geologic histor\- of tiie Fake ("ounty

region has been essentiall\' a period of

subsidence. As the region sank, ero-

sion from adjacent higher land filled

the depressed area with sediments

w hich accumulated to fantastic depths.

From these sediments came tiic shale

and sandstone rocks which form the

maiorit\" of the hills and ridges in the

count)-. During this early period the

Clear Lake region was either an in-

land sea or a depressed area with

drainage possibly botii to the east and

west.

In mf)re recent geologic time, xol-

canic activity has disturbed the older

sedimentary rocks and has resulted in

la\a flows and the formation of such

mountains as Konocti.

Lava Flows and Erosion

One of the small lava flows appar-

ently crossed the southern outlet of

Cold Creek.

Clear Fake and effectiveh dammed
this outlet, riiis resulted in a rise in

. Continued on page 21
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Mdjor Arterid
State, County and City Funds Combined

To Construct Park Boulevard

M>
By JOHN A. MORIN, City Engineer, City of Oakland

\Nv \ears ago it became evident

that old cdunty road No. 625, known
as Park Houicvard, running between

iMacArthiir Boulevard (State High-

W'ay Route 5) and Mountain Boule-

vard (State Highway Route 227)

would be inadequate. Originali\" im-

proved between 1907 and 1912, the

area had been built up along the

the original alignment and Oakland
was faced with the problem of ac-

cumulating over a million and a quar-

ter dollars in order to acquire addi-

tional rights of way and improve this

facility between iMacArthur Boule-

vard and Estates Drive (1.40 miles)

to modern standards. Beginning in

1939, the City of Oakland started

setting aside a 150,000 yearly allot-

ment of its gas ta.x funds for this

project and. also, included a portion

of the project in the 1945 bond issue.

When it became evident that actual

construction could be started, the

.\lameda County Board of Super-

I

visors was approached and, as this

' major street is of county-wide im-

portance, that board contributed a

total of 5110,000 toward construction.

The City of Oakland contributed

I

$365,909.78 bond issue money, 1339,-

329.64 of which was for right of wa\'

and the balance was used for the con-

struction of sidewalks, lighting, drain-

age, and other features which arc not

eligible for gas tax funds, but w hich

I are necessary to complete a project

in an urban area. The remainder of

the cost, 5855,038.53, was derived

from gas tax funds.

Breakdown of Cost

The following breakdown of the

total cost indicates the high cost of

rights of way on this type of project

and the reason why such projects are

difficult in the urban areas:

Construction $747,132.51

Rights of way 583,815.80

i

Total $1,330,948.31

and Public Works

Photograph of the completed improvement at the intersection of Park Boulevard and
Leimerf Avenue looking northeasterly

Considerable savings in right of

w ay costs were made possible by the

earl\' beginning of right of way ac-

quisition and through the policy of

purchasing entire lots and selling the

remaining parcels after construction

rather than purchasing portions of

lots and paying high severance costs

and damages.

It was necessary to design this

major arterial with a median strip and

four traffic lanes as it is a direct con-

nection between the proposed Shep-

herd Canyon Tunnel to Contra Costa

County and Oakland's central busi-

ness district, as well as a connecting

link between the interchange struc-

ture on the Mountain Boulevard Free-

w ay and the interchange structure on
the .MacArthur Boulevard Frcewaw
Parking lanes, sidewalks and im-

proved lighting were necessary as

the route traverses a highl\- developed

business and multiple home area. Major

changes in alignment made it neces-

sary to move three multiple-story

apartment buildings, 35 homes and

one store.

In order to eliminate an undesirable

bend in the old alignment it was

necessary to close two streets and

change the traffic pattern immedi-

ately north of MacArthur Boulevard.

A second undesirable bend was elim-

inated between El Centro Avenue
and Hollywood Avenue and the

extra street area utilized for planting.

Changing the alignment and grade

at this point made through access

from San Luis Avenue impossible and,

as this was a dead-end street, it was
necessary to construct a parallel ac-

cess street between San Luis Avenue
and Dolores Avenue.

The widened section at the inter-

section of Leimert Boulevard, where
left-hand turn slots and traffic signals

are provided, has removed a bottle-

neck that had long plagued com-
muters. It is planned to construct six

lanes to complete the remaining link

between Mountain Boulevard inter-

change and Leimert Boulevard when
traffic warrants, but the four lanes

now provided are sufficient for pres-

ent-day traffic.

The accompanying cross section

shows the pavement design. The
underlying basement soil proved to

have a large percentage of clay con-
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Aerial view of Park Boulevard from Excelsior Avenue fo Esfafes Drive. Foreground shows beginning of one

mile of concrete pavement; upper 0.4 mile of pavement is asphalfic concrete.

SUMMARY OF COSTS-IMPROVEMENT OF PARK BOULEVARD

Costs
Finoncinq

Total

Atamedo Gos fax

City funds County funds funds

1st Unit—Greenwood Avenue
to El Centre Avenue

2d Unit—Excelsior Boulevard to

Greenwood Avenue

3d Unit— El Centro Avenue to

Estates Drive

Totals

$207,689.77

214,302.40

Miles Right of way Construction

$234,269.91 $26,580.14

0.70 $234,269.91

$263,168.97 48,866.57

.28 290,463.07 290,463.07

553,632.04

320,646.83 320,646.83

.42 222,399.53 $110,000 112,399.53

543,046.36

1.40 $583,815.80 $747,132.51 $1,330,948.31 $365,909.78 $110,000 $855,038.53

Construction of first unit started August 22, 1949.

Completion of third unit was April 6, 1955.
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taining considerable grouiul w attr ;iik1

accounts for the heavy sections used.

This proicct was a costl>- undertak-

ing but lias since proved its worth for

traffic as well as gcnerall\' cnliancing

the neighborhood. All of the old struc-

tures were remodeled and iniprovcil

and new buildings arc being con-

structed along the new alignment. The
appearance of the neighborhood has

materiall\' improved and new build-

ings are being added to the tax rolls.

Such projects fit in well Avith the

efforts being made b\- the cities tow ard

urban renewal.

Fine Cooperation

Much credit for the success of this

project goes to the fine cooperation

received from the various state and

county officials and from the utility

conipanies involved. New gas, water,

electric and telephone lines were in-

stalled with a minimum delav and

inconvenience. B. W. Booker, Assist-

ant State Highway Engineer for Dis-

trict I\^, and his staff provided ex-

cellent technical advice, and Fred
jMontell, a member of his staff in

charge of city cooperative projects,

cooperated in planning and financing

to the extent that all plans were ap-

proved without dela\' or changes.

Ihc Alameda County Hoard of

Supcrxisors" assistance in the tinancing

made it possible to construct this proj-

ect on schedule. All plans were pre-

pared in the office of the cit\- engi-

neer under the immediate supervision

of E. W. Zeigler, Assistant City Engi-

neer, and James C. Barrett, Supervis-

ing Civil Engineer. Financing details

were made by Emil Kaleschke, Super-

vising Civil Engineer.

DON'T FOLLOW TOO CLOSELY

Bv far the main cause of rear-end

collisions is following the vehicle

ahead too closely. This fault is one

of which many otherwise careful

drivers are guilty. The heavy traffic

on freeways and congested city streets

leads many motorists to hug the

bumper of the car ahead. Don't do it!

Allow plenty of room for quick stops

and it \\i\\ save you the cost and

confusion of this common highway

mishap.

LAKE COUNTY
Continued from page 18 . . .

the level of the lake which e\ entually

became high enough for the entire

lake to drain to the north through

Cold Creek.

The resulting erosion of the Cold

Creek gorge caused landslides w hich

either dammed or partially dammed
the outlet, causing further fluctuations

in the lake le\el. The most recent of

the landslides completely dammed the

Cold Creek outlet and caused the lake

to rise until it topped the lava flow

across the southern outlet. Eventually

the lava flow w as eroded through and,

with the southern drainage re-estab-

lished, Clear Lake receded to approxi-

mately its present level.

During this period, however, the

delta from Scotts Creek separated the

Blue Lakes from Clear Lake and, to-

gether with wet weather, streams in

the area formed lake bed deposits of

fine, poorly consolidated material

varying in depth to 100 feet or more."

"The Lakes o£ California" by William Morris

r)avis, California Journal of Mines and Geology,

January-April, 1953, Vol. 29, Nos. 1 and 2.

UPPER— Typical cross secfion of concre/e pavement. LOWER— Typical cross secf:'on of asphaltic concrete pavement.

,— Property line

>^
-6 Top soil

-31/2" Concrete sidewolk

-4" Selected moteriol subbase

-6" Top soil

-3 1/2" Concrete sidewalk

-4" Selected material subbase

8 Crusher run bose

6" Selected moteriol subbase

tfofi and Public Works
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Pedestrian Crosswalks

Near Schools Will Be

Repainted Yellow
All pedestrian crosswalks on state

highways in tiie vicinity of schools

will he repainted yellow as a result

of a hill passed b\- the 1955 Legisla-

ture and signed into law by Governor
Cjoodwin J. Knight, the Division of

Highwa\s has announced.

At present school crosswalks are

paintetl w hite like other traffic mark-

ings.

The new law further specifies that

the words "SLOW-SCHOOL-
XINC must he painted, also in yel-

low, in traffic lanes leading to school

crosswalks.

Most of the repainting of the cross-

walks will be done by the Division of

Highways, except that on state high-

ways through cities, where mainte-

nance is by agreement performed by
the cities, local authorities are being

rccjuested to apply the yellow color.

The repainting is scheduled for com-
pletion this fall.

The division plans to obliterate the

existing white markings by sandblast-

ing to prevent a confusing mottled

\cllow and white effect w hicii w ould

otherwise arise after the new paint has

worn a little.

PARALLEL CARQUINEZ BRIDGE

Continued from page 5 . . .

the freeway south of the Hercules

junction, just north of Pinole.

In the four miles south of Carquinez

Bridge there will be interchanges,

w itii connections to the local cross-

roads, and nearby towns. Design is

now under way on all of these struc-

tures.

North of the bridge, the present

route througii X'allejo will be con-

verted to a full freewa\- w ith no in-

tersections at grade. Separation struc-

tures arc planned for all of the impor-

tant cross streets and highway inter-

sections.

MEXICO AND MOTOR VEHICLES

.Mexico had 43S,2 5() motor vehicles

in 195.?, reports the National Automo-
bile Club.

California Wins
Fifth Consecutive

Traffic Award
For the fifth consecuti\e \ ear,

California has been awarded a first

prize for outstanding performance in

the field of traffic engineering by the

Institute of Traffic Engineers. The
award was announced by the board

of directors of the institute at its

meeting in Atlanta on June 10th.

This year, as last, California shares,

first place honors with the State of

Michigan in the group of states with

the most traffic and population.

Two California cities also received

awards. Pasadena won first place in

the 100,000 to 200,000 population

class among cities throughout the

Nation; Los Angeles shared a second

place award with Detroit in the

1,000,000 and over group, in which

first place went to Chicago.

The committee of judges, all mem-
bers of the Institute of Traffic I'ngi-

neers, was made up of six nationally

known experts in the traffic and

transportation fields.

Awards were based on the annual

inventory of traffic safety activities

conducted by the National Safety

Council and other technical and edu-

cational organizations.

Harry Porter, Jr., Institute Presi-

dent and Senior Traffic Engineer for

the National Safety Council, an-

nounced the awards and compli-

mented the states and cities selected

for their accomplisiimcnts.

Subsequent!)-, on Jul> 2Sfh, Joe E.

Havenner of the Auto Club of South-

ern California and a director of HE
presented a plaque in recognition of

California's first place aw ard at a cere-

mon\ in the Governor's Office in the

State Building, Los Angeles.

(!()\ernor Goodwin J. Knight ac-

cepted the plaque and in ruin pre-

sented it to (icorgc Al. Webb, Traffic

I'ngineer for the California Division

of Highways, who represented Di-

rector of Public Works I'rank B.

Durkcc and State Highwa\ I'ngineer

G. T. McCoy.
For the past five \ears, California

has competed in a special group of

the Nation's most thickl\ populated.

New Assistant

State Architect

Is Appointed
Earl W. Hampton of the State

Division of Architecture has been

appointed .Assistant State Architect,

Administrative, by Anson Boyd, State

Architect. Hampton has been acting

in this capacity since the retirement

of his predecessor, W. K. Daniels,

Sr., last January.

Boyd said Hampton will have ad-

ministrative responsibility for fiscal

and budgetary matters pertaining to

the Division of Architecture. Broadly,

Boyd added, his job will be to ad-

minister and manage all construction

contracts, supervise divisional cost

controls and operating budgets, and

administer and maintain cost controls

of construction budgets. Most house-

keeping activities of the division will

come under the control of Hampton's

office. Hampton is a native son of

Sacramento Count\-.

Civil Engineer's Society

Honors Californians

Raymond J. Ivy, a supervising

bridge engineer for the State Division

(if Highways, and Stewart .Mitchell,

w iio retired recently as a principal

bridge engineer for the division, have

been honored by the American So-

ciety of Civil Engineers.

Thc>- and four other Californians

rcccixed the societ\ "s .\rthur .M. Wcl-

lingron prize for 1955 for a technical

paper entitled "I.i\e Loading for Long

Span Ilighwa\- Bridges."

Fhe other recipients are C. F.

Scheffcy and T. Y. Lin of the Uni-

versity of California faculty and N.

C. Raab and \\ J. Richey of the State

Di\ision of San Francisco Bay Toll

Crossings.

heavily trafficked states which also in-

cludes New York, Penns\lvania,

Ohio, Indiana, Illinois, .Michigan and

Texas.
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Templeton Bypass Removal of Through Traffic

Helps Farm Community

By JOHN F. KELLY, Headquarters Right of Way Agent

V.().MPi.i"TioN of a six-mile expressway

south of Paso Robles in the summer
of 1953 meant another step forward

in aciiieving the goal to multi-lane

U. S. Higiiwa)' 101 from Los Angeles

to San Francisco. To the highway- mo-
torist, this new expressway meant an

additional reduction in travel time and

another step in building safe driving

into the coast route. As a result of

this construction it would no longer

be necessary to travel at a reduced

speed for a distance of approximatel\-

one-half mile to get through the com-
munity of Templeton. To the people

of Templeton, the new e.xpressway

meant the removal of through high-

way traffic from their town. It also

raised the important question which
confronts every town when by-

passed: How will this change affect

the economy of the community?

The Land Economics Section of the

California Division of Highways has

prepared a number of comprehensive

economic studies as a public service

to provide communities affected b\-

major highway changes with a factual

report on how the economy of the

community has been influenced. In

keeping with this polic>', a factual

study has been conducted in an effort

to provide an answer to the question

of how the economy of Templeton
has been affected by the rerouting of

highway traffic away from the center

of town. This economic study differs

from previous studies of communities
bypassed in that no evidence could

be found to indicate that any portion

of Templeton's economy was primar-

ily dependent upon highw a\' traffic.

Type of Community

Templeton is a farm center located

halfway between Paso Robles and
Atascadero in San Luis Obispo
County. The town was created for

the purpose of providing a market for

the farmers in the surrounding area.

The economy of this unincorporated

communit\' of 600 people is still based

upon the original purpose for \\ hich

it was founded: to serve the local area.

The location of the town along

U. S. Highway 101 near the Southern
Pacific railroad was a logical choice

for a townsite because it provided

good access from farm to market as

well as the opportunity to utilize the

railroad for shipping farm products.

As the economy revolves around serv-

ing the local farm area, the role played

by the highway should be the assist-

ance that it can give to encourage and
sustain farm activities. As through
traffic increased, the highway ceased

to effectively serve this farm commu-
nity.

Traffic and Accidents

As the character of highways

change from land service roads to ar-

teries carrying large volumes of fast-

moving traffic, the policy of the Cali-

fornia Division of Highways has been

to reroute traffic around many towns

by means of an access controlled by-

pass. Development of this type of

highway has improved safety condi-

tions for highway motorists as well

as providing a facility capable of

serving an anticipated increase in

highway travel.

The average daily traffic on U. S.

Highwa\' 101 through Templeton

prior to construction of the b\pass

varied from 7,500 to 8,000 vehicles.

Traffic studies revealed that a very

small percentage of this traffic \'olume

originated or had its destination in

Templeton.

A tabulation of the number of acci-

dents occurring on the six-mile section

of U. S. Highway 101 extending south

from Paso Robles through Templeton
shows that there were four times as

many accidents during the \ear be-

fore the expressway was opened as

compared with the year follow ing its

completion. The accident reports also

show that during the year before

opening the bypass, 25 percent of the

total accidents on the old highway

Diagram shows expressway bypass section in solid

black lines and superseded route through Temple-

ton by a shaded line. Black squares indicate loca-

tion of retail outlets bypassed by new expressway.
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occurred \vithin the one-half mile pf)r-

rion of the highway routed through

Templeton.

During the first full >car the new
expresswa\- \\as in use, there were

fewer accidents over the entire six-

mile length than occurred just in

Templeton during the last year that

highway traffic was routed through-

out the town.

A comparison of the accident rate

conclusively shows that safety condi-

tions were greatly improved for the

highwa>' motorist as well as the citi-

zens in Templeton by rerouting the

highw ay aw a\' from the center of the

community.

Retail Business

The residents of Templeton and the

farmers doing business in town have

been using the old highwa>- for nearly

two years since the construction of

the bypass and have had an oppor-

tunity to observe traffic conditions in

their community after the removal of

the heavy volume of through traffic.

It is apparent that the number of ac-

cidents have been reduced and con-

gestion no longer exists.

However, the economic effect of

the high^\ay bypass on the commu-
nit\ is not something that \ou can see

and identify. Perhaps for this reason,

it is not unusual to find a wide diver-

gence of opinions on how the econ-

omy of the community has been

affected. The onl>' means of provid-

ing a reasonable conclusion of this

effect is to utilize all of the factual

data available as the tools for making

a sounil anal_\'sis.

Reliable Indicator

The data relating to retail business

was found to be the largest available

source of factual information on

w hich to base this study. This source

otfcrs a reliable indicator in that the

success or failure of retail business in

a town such as Templeton generally

reflects the economic stability of the

entire community. In order to accu-

ratcl\' measure the gains f)r losses made

in retail business, we have tabulated

the gross sales reported by the retail

outlets in Templeton to the State

Board of Equalization for the purpose
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grouped rogerlicr under ;ui "all other"

classitication. These retail outlets con-

stitute the majority of the business in

the community and are dependent

upon local patronage for their success.

Business Comparison

A comparison of gross retail sales

in Templeton, before and after the by-

pass, with similar sales throughout San

Luis Obispo County are listed in the

table below. The percentages in this

table are also shown in the accom-
panying chart to portra\' the differ-

ences in business volume for the vari-

ous t\pes of business.

S.m Litis

Te7npleton Obispo County

Total sales 4.13% gain 15.46% loss

Service

stations. 12. 12°^ loss 10.30°< loss

Cafes and

bars -- 31.90% loss 22.86% loss

All others 5.66% gain 14.68°' loss

During the 21-month "before and

after"' comparison, San Luis Obispo
County suffered a retail business de-

cline of 15.46 per cent, whereas Tem-
pleton enjoyed an over-all business

gain of 4.13 percent after the removal

of through traffic from the commu-
nity. Although state-wide gross retail

sales have not been included in the

accompanying table and chart, it is

interesting to note that during this

same comparative period, total retail

business in the State increased 6.16

percent. This comparison indicates

that San Luis Obispo County was in-

fluenced by economic factors not oc-

curring on a state-wide basis. Like-

wise, the similarity in business activity

in Templeton as compared with the

State during this particular period of

time indicates that Templeton appar-

ently was not subjected to the same
economic influence which seemingly-

affected the remainder of the county,

or at least a major portion of it.

Military Influence

Sound judgment and conclusions re-

sulting from an economic study are

dependent upon a thorough investiga-

tion and an analysis of any factor

which is capable of influencing the

economic status of the local area. Such
a factor was the military influence as

a consequence of the three Army

camps located in this area; namely,

C-amp Roberts, at the northerly

boundary of the county near Paso

Robles; Camp San I>uis Obispo, in the

central portion of the count\- near the

City of San Luis Obispo; and Camp
Cooke, in Santa Barbara County, lo-

cated a relativch' short distance from
the beach communities in the south-

erly portion of San Luis Obispo

County.

A special report \\as requested and

prepared by the Sixth Army Head-
quarters listing the total military and

civilian personnel stationed or em-
ployed at each of the three Army
camps during the time covered by this

study. Their report shows a remark-

abl\" close relationship between gross

business in San Luis Obispo County
and fluctuations in personnel strength

at the Army installations.

During the 21 months "before"

July 1, 1953, the total personnel in

these Army camps varied from 28,874

to 53,319. The addition of this bu>-

ing power to the San Luis Obispo

County population of 52,000, indicates

almost a 100 percent increase in poten-

tial sales.

Army Personnel

The military bases provided a lim-

ited number of living quarters. The
personnel residing on the base gener-

all\- do not patronize retail outlets in

the "all other" classification. How-
ever, this group does patronize the

service stations, cafes, and bars. Actu-

all>', their purchases follow a pattern

similar to the t\pc of merchandise sold

to highway motorists. Perhaps the one

notable exception to this comparison

is the volume of business the local au-

tomobile dealers deri\e from all per-

sonnel at the nearby Army camps.

The large number of residential

units in San Luis Obispo Count\' oc-

cupied by the families of personnel at

military installations indicate that the

retail outlets dependent upon local

business such as clothing, furniture,

appliances, etc., also benefited from

this "extra" buying power in the

countw

On July 1, 1953, the personnel

strength at the three Army camps was

32,727. Within the following six

months, the total personnel at the

three camps was reduced to approxi-

matel\- 1,000 and has remained around

that figure for the entire "after" pe-

riod of this study. It is an unusual

coincidence that the drastic change in

the military situation took place at the

same time the bypass of Templeton

\\ as opened. The removal of the mili-

tary buying power unquestionably

was the principal cause for total busi-

View of Templeton business district along old highway route. Note large feed and grain

building in left portion of photo.
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ness receipts in San Luis Obispo

Count>' to decrease by 15.46 percent

during the 21 months after July 1,

195?. Although the service stations,

cafes and bars throughout the county

suffered quire heavy business losses,

the greatest loss to the county resulted

from the decrease in business receipts

of those retail outlets representing the

majoritx of business and having the

greatest impact upon tlie economy.

Considering the influence which the

military installations have had upon
the economy in San Luis Obispo

Count\ , the problem of this economic

stud\' is to distinguish between the in-

fluence of the militar\- installations

and the effect of rerouting through

traffic in Templeton. This community
did not have the facilities to provide

housing for families of the military

personnel. As a consequence, the ma-
jorirx' of retail outlets in Templeton,

w liich derive their income entirely

from local trade, did not en)o\- the

benefits of the military purchasing

pow er, wliiie it existed in the county.

A limited number of retail outlets

such as service stations, cafes, and bars

w ere in a positon to increase their in-

come by the influx of military person-

nel in tlie area; iiowe\er, their gains

dill not have an\' appreciable effect on

the general economy of Templeton.

Therefore, the military installations

did not become a factor influencing

the cconom\' of Templeton, aside

from the business gains enjoNcd by a

small number of retail outlets. Any
major change can therefore be con-

sidered as a result of the highway
bypass.

Service Stations

A comparison of the gains and losses

by the different t\pes of businesses as

shown on the accompanying chart re-

veal that service stations were the only

t\pe of business where a similarity

was shown between Templeton and

the couiitx

.

Two major factors capable of in-

fluencing service station business in

I cmplcton occurred almost simulta-

nc()usl\ ; the removal of highway
traffic and a large number of military

personnel from the general vicinity.

If the militar\- change was responsible

for the 10.30 percent loss to service

stations throughout the county, then

that portion of the 12.12 percent loss

in Templeton in excess of the county,

amounting to 1.82 percent, might well

be attributed to the removal of high-

way traffic.

In consideration of those factors

w hich have a bearing on business

acti\ity, we cannot overlook mer-

chandizing methods. In the case of

ser\ice stations, the new modern super

station is the type which attracts the

highway motorist. Obsolete improve-

ments are a definite liabilit\' in obtain-

ing business from the through traveler.

There are a number of the new super

stations in San Luis Obispo County,

but none of this type in Templeton.

Stations which provide good serv-

ice are going to retain their customers

regardless of the age or attractiveness

of improvements. This type of cli-

entele consists primaril\' of local citi-

zens, and the rerouting of highway

traffic would have no effect on that

type of business.

It is quite possible that the absence

of new super service stations in Tem-
pleton could have caused the 1.82 per-

cent loss, even if the town had re-

mained on the highw a\- route.

Cafes and Bars

The greatest loss suffered by any

one group of businesses in Templeton
and San Luis Obispo County were the

cafes and bars. The comparison of

gross business reveals they suffered a

9.04 percent greater loss in Temple-
ton than in the county. On a state-

wide basis, there has been a general

downward trend in liquor and bar

business during the past two years.

Considering this fact, local economic

factors pla\ only a secondary role as

an influence on this type of business

because of the change taking place in

the general buying habits of the

public.

Like service stations, the cafes and

bars in Templeton undoubtedly bene-

fited from the personnel at the mili-

tary installations during the "before"

period. Therefore, it is reasf)nable to

assuiue they participated e(]uall\' w ith

the count\' in the general decline of

cafe and bar business. \ low ever, it fol-

low s that the 9.04 percent greater loss

suffered by cafes and bars in Temple-

ton was likel_\- the result of other

influences.

Management, age and attractiveness

of improvements, and rerouting of

highway traffic are among the prin-

cipal factors which may have played

a dominant role in contributing to

the additional 9.04 percent decline.

Exactly how much influence any one

factor may have had upon the success

of this type of business is difficult to

ascertain.

Majority of Business

The "all other" type of business

represents the largest number of re-

tail outlets in Templeton. This group

consists of such businesses as clothing,

hardware, furniture, feed and grain,

farm machinery, etc. Their success or

failure depends upon the patronage of

local customers. The tabulation of

business receipts as shown on the ac-

companying table and chart reveals

that after the removal of through

traffic this "all other" group of retail

business enjoyed a 5.66 percent gain.

During the same comparative period

of time, the county suffered a 14.68

percent loss among the majority of

retail outlets. The difference of 20.34

percent indicates the stability of Tem-
pleton and the maintenance of a busi-

ness growth comparable to the State

as a whole. It also indicates a self-

sufficiency not too greatl\' affected by
the fluctuation of military personnel

in the county.

An unusually large percentage of

the total retail outlets in Templeton
cater exclusively to the needs of

farmers in the area. This t\ pe of busi-

ness does not depend upon the high-

way motorist or any other outside

source of income for its success. On
the contrarv , the removal of highway
congestion makes it easier for these

businesses to serve their customers.

The highwa\- again regains its posi-

tion as a land service roail and offers

to the people a traffic facilit\- that had

been destro\ed b\- the introduction of

excess traffic.

CONCLUSIONS

In summarizing this economic study,

the following conclusions can be made:

1. Templeton, regardless of highway

realignment, has kept pace eco-
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Employees Receive Twenty-five-year Awards

I'mpl(i\ces of tlic Division of Highways who became eligible for 25->eai"

awards during June and Jul>', 1955, are:

ELIGIBLE ON
JUNE 30, 19SS

DistricI I

Gutsch, Vivien A..

DislricI II

Brunelli, Louis P..

District III

Ellis, Mcle W
Koster, Hcnrv H. .

Swarti, Joseph M.

District IV
Hendfickson, Carl

.

Marks, Leiand A.

DisiricI V
Kalar, Carl A.

DislricI VII
Driscoll, Albert E.

DislricI VIII
Dorscy, Myron W.

DislricI X
Zimbelman, Albert

Central Office
Cunniff, Andrew J. .

Nelson, Berndt

Total service
Yrs. Mos. Days

25

25

25
25
25

25
25

25

25

25

25

25
25

18
29
8

ELIGIBLE ON
JUNE 30, 19SS

Materials and Research
Kuhlman, Harry F. -

Department of Public Works,
Division of Contracts and
Rights of Way

Reed, Robert E .

Total service
Yrs. Mos. Days

ELIGIBLE ON
JULY 31, 1955

District II

Harry, Earl W.
Hislop, A. W. "Jo
Izzard, Loyal J. . . .

DislricI IV
Kergel, John L.
Weymouth, L. A.
Wright, Willard W

DislricI VI
Locarnini, Inez

Reynolds, Albert M.

DislricI VII
Axlman, William F.

Shira, Alan R,

DistricI X
Dillon, Edward J

Bridge Depl.
Stearns, Raymond E., Jr..

Central Office
Glass, Maynard
Whaley, Thomas E.

25
25
25

25
25
25

25
25

25
25

25
25

13
9

13

22
11

1

25

nomically with the State in showing

a 4.13 percent gain for total retail

business.

2. That Templeton's 4.13 percent busi-

ness gain has been achieved in

spite of a county business drop of

15.46 percent.

3. Although the service stations, cafes

and bars followed the general trend

of the county, their losses did not

seriously affect the gains made by
all other business. The 4.13 percent

gain in total business confirms this

fact.

4. In addition to improving local traffic

conditions, Templeton should bene-
fit in the future by its proximity to

the new expressway.

OREGON'S HIGHWAY SYSTEM
Oregon's highway system, accord-

ing to the National Automobile Club,
currently contains over 55,000 miles

of roads, including forest, state, and
county roads.

DON'T LOSE YOUR TEMPER
If you lose your temper w iiile driv-

ing you may very \\ ell lose vour life.

3n Memoriam
ROBERT C. McFARLAND

Robert C. McFarland, construc-

tion superintendent with the Divi-

sion of Highways for 25 years, suc-

cumbed in San Jose on June 15th.

Mr. McFarland retired 21 2 years ago.

Mr. McFarland first came to work
for the State in 1928 as resident

engineer at Ingot, District II, Red-

ding. Subsequently he served as su-

perintendent of an honor camp in

Kings Canyon-Fresno, District VI,

completing a highway into Cedar
Flat. In 1943 he became superin-

tendent of Honor Camp 36 at

Burnt Ranch, Eureka District I.

Mr. McFarland was born in Graf-

ton, Massachusetts, and came to

California early in the century. He
was educated in the Bay area and
studied at Van der Noillen College

of Engineering, San Francisco.

He is survived by his widow,
Gretchen Powell-McFarland, and
two daughters, Gladys Rathie of

Oakland and Florence Bunker of

Coalingo.

HELEN P. KLAUSER

Helen P. Klauser

Completes Quarter

Century Service
I \\ cnt\ -five \ cars, all but a year

and a half with the Department of

Public ^^'orks. make up tiic service

record of Mrs. Helen P. Klau.scr, Sec-

retary- and Administrative A.ssistant to

Frank B. Durkee, Director of Public

Works. She re-

cently was awarded
her 25 years' serv-

ice pin.

.Mrs. Klauser
started her career

as a junior stenog-

rapher in the Dis-

trict II office of the

Division of High-

ways in Redding.

She has worked in the Highway Per-

sonnel Office, San Francisco-Oakland

Bay Bridge Office, California Com-
mission for the Golden Gate Inter-

national Exposition, and in the office

of the State Highway Engineer.

The late Charles H. Purceil, Chief

Engineer of the San Francisco-Oak-

land Bay Bridge, asked her to serve

as his secretary in March of 1936. She

was .Mr. PurcelFs secretary for 12

\ears, eight of which were while he

was Director of Public Works.
She has seen the director's office

grow from a staff of six to its present

force of 20 employees. The duties and

responsibilities of Mrs. Klauser's job

are varied and numerous. Her knowl-

edge of the functions of each of the

divisions of the department, her loy-

alt\', and her keen interest in her job

have made her a credit to the Depart-

ment of Public Works.

DON'T DRIVE WHILE DROWSY
Drowsing in a chair by an open fire

can be pleasant pastime. Drowsing at

the wheel of a moving car can be a

fatal mistake. Don't drive while

drowsy.

GRADE CROSSINGS
As of June 30, 1954, there were 849

railroad grade crossings on California

state highways. During the preceding

\'ear 25 grade crossings were elimi-

nated b\' construction of underpasses

and overheads.
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ADDITIONAL FOUR LANES ON U.S. 40 IN SIGHT

At its August meeting the Cali-

fornia Higtiway Commission will con-

sider the adoption of a freeway rout-

ing for an 1 1-mile section of U. S.

Highway 40 from one mile northeast

of Roseville to one mile east of New-
castle, Placer County.

Adoption of such a routing would
be a step toward the further four-

laning of US 40 east of Sacramento.

State Highway Engineer G. T.

McCoy has recommended a route

which would run from a half to three-

quarters of a mile south of the present

highway.

A public meeting was held in Au-
burn on July 13th at which informa-

tion was presented on various possible

routes. Subsequentl)- the board of su-

pervisors of Placer County adopted

a resolution stating that further hear-

ings on the proposed route were not

necessary.

The recommended route would
leave the present high\va\' just east

of the end of the Roseville Freeway
now under construction between Ben

Ali and one-half mile east of Rose-

ville. It Mould follow along Secret

Ra\inc, skirting Rocklin and Loomis

to the south. Near the end of Secret

Ravine it would turn northerly to by-

pass Newcastle on the east and con-

nect with the existing highway
approximate!}' one mile east of New-
castle.

Plans of the Division of Highways
call for construction of a four-lane

full freeway on this section of US 40,

with provision for ultimate develop-

ment to six lanes. At each important

public road a grade separation would
be provided so that the present count\-

road system would not be disrupted.

The present highway would con-

tinue to serve local traffic and would
he connected with the freeway by ap-

propriate interchanges.

State highway engineers estimate

that to construct a freewav on the rec-

ommended route would cost appro.xi-

mately 15,500,000, including rights of

way. Start of construction would de-

pend on the availability of future state

highw^ay funds.

The 1955-56 state highway- budget

contains an allocation of $900,000 to

build structures for 2.7 miles of free-

way between one mile east of New-
castle and Elm Street in Auburn.

US 40 has been constructed as a

multilane expressway for 8.1 miles be-

tween Auburn and Applegate, and

construction is under way on 2.7 miles

from Applegate to Heather Glen

under a $671,410 contract.

Adoption of a routing between east

of Roseville and east of Newcastle

would close the one remaining gap

in the freeway routing of US 40 be-

tween Sacramento and one mile east

of Magra, near Gold Run. This is a

total length of approximately 54 miles.

coA/sr/fi/cr/o/v

New Directory of ARBA Is Off Press

The 1955 edition of American Road
Builders' ,\ssociation's convenient

pocket-sized directory of "Highway
Officials and Engineers" is available

for distribution.

This edition contains:

1. jMore than 1,500 names, titles and

addresses of administrative engineers

and officials in the 48 state highway
departments and the District of Co-
lumbia.

2. Administrative personnel of the

Bureau of Public Roads, including the

heads of its division offices.

3. Engineers and administratix e per-

sonnel of toll road authorities.

4. Officers and directors of ARBA,
its seven organized divisions, and its

Washington hcadt]uarters staff.

5. \ tabulation by states showing

highway funds expended during 1954,

as well as an estimate of expenditures

for highway construction and mainte-

nance during 1955.

6. A tabulation of states ha\ing leg-

islative autiiority to construct toll

roads.

VEHICLES ENTERING CALIFORNIA

A total of 405,720 motor vehicles

entered California during June of this

\'ear as compared with the 378,607

tiiat entered during June, 1954, re-

ports the National .\utomobile Club.

Of the Jime, 1955, total, 376,689 were

passenger cars, 24,803 were commer-

cial trucks, and 4,228 were stages.

INJURED IN TRAFFIC ACCIDENTS

More than 678,000 persons were in-

jured in week-end traffic accidents in i

the United States during 1954, reports

the National Automobile Club.
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FREEWAY ROUTING THROUGH MORAGA VALLEY IS PROPOSED

The California Highway Commis-
sion will consider at its August meet-

ing the adoption of a freewa>' routing

for a section of State Highw a>' Route

233 through the Moraga ^'alley in

Contra Costa County from Bollinger

Canyon Road just north of St. Mary's

College to State Sign Route 24 near

Lafayette.

State Highway Route 233 was
added to the State Highway System

b\- the Legislature in 1953 and is de-

scribed partl\' as being from Moun-
tain Boulevard near the intersection

of Park Boulevard in Oakland to State

Sign Route 24 near Lafayette. No
traversable route is maintained by the

State at present, and future develop-

ment will be entireh' on new location,

including the section now under con-

sideration.

For the portion between Bollinger

Can\on Road and Sign Route 24,

State Highway Engineer G. T. Mc-
Cov has recommended \\hat is known

as tlie Reliez Road location. It runs

just northerly of St. Mary's College

through the Burton area and along

Reliez Road to a connection with Sign

Route 24 at the Pleasant Hill Road
intersection. It would be a little less

than four miles in length.

A public meeting was held in La-

fayette June 15th to acquaint inter-

ested individuals with proposed loca-

tion studies. On July 8th the Board of

Supervisors of Contra Costa County
adopted a resolution approving the

recommended location and stating

that a public hearing by the Califor-

nia Highway Commission would not

be necessary.

Plans of the Division of Highways

call for construction of a four-lane

freeway over this section with provi-

sion for an ultimate six lanes. Start

of construction would depend on the

availability of future state highway

funds.

McCo>- told the commission that

although construction might be some
time in the future, adoption of a route

at this time would enable the State to

detemiine its needs for right of way
before further development takes

place, particularl)- in the Burton area

and would also assist in community
planning.

A freeway routing for one other

section of State Highway Route 233

was adopted by the commission in

September, 1954. It extends from
Mountain Boulevard in Alameda
County to Eastwood Court near the

Contra Costa county line. In general,

it follows along Park Boulevard in

Shepherd Canyon.
A\'hen constructed, the proposed

highway will serve as an additional

connection between Oakland and the

rapidly growing central Contra Costa

County area as well as an important

connection to the north, south, and

east.

LAFAYETTE kTo Oakland

LIKES ROADSIDE PLANTING
SAN FRANCISCO 11, CALIFORNIA

California Highivay CommissioiK

Sacramento, California

Gentle.me.v: On my vacation this

summer, I drove down Highway 99,

and the oleanders planted in the cen-

ter of that highway, blooming and
waving in the breeze were a joy.

I am sure they must give similar

[pleasure to other California residents

|as \\ell as to our visitors, and I am
riting this note so you will know
lat many of us appreciate the beauti-

ication of our highways.

Sincerely,

Lorraine Boyd

LIKES MAGAZINE
CITY OF FRESNO

PLANNING COMMISSION

-Mr. Kenneth C. Adams, Editor

De.\r Mr. Adams: California High-
ivay s and Public Works is an excellent

publication on high\\ay planning and
construction in our State. As a plan-

ner, I am keenly interested in highway
development. The technical matters

and data presented in your publication

are of extreme importance to me.

\'ery truly yours,

E. Boris Stahm
Director of Planning

City of Fresno

LETTER FROM TORONTO
ONTARIO

DEPARTMENT OF HIGHWAYS

Kenneth C. Adams, Editor

Dear Sir: I have been on your mail-

ing list for many years. I feel that I

have been remiss in not writing to you
before, expressing my thanks.

Your articles are well prepared and
the publication is issued in excellent

form. The technical information made
available is most valuable and inter-

esting.

Yours ver\- truly,

C. A. ROBBINS

Services Manager

ind Public Works 29



"Automation
>>

Machine Computations

Save Engineering Time

By SAM OSOFSKY, Supervising Highway Statistician, and

R. K. BREECE, Assistant Engineer of Design

O.)m. of the most persistent bottle-

necks which has challenged the Cali-

fornia Division of Highways in its

effort to produce the engineering

plans for an expanded highway con-

struction program is the routine, time-

consuming chore of computing trav-

erses and^ making other engineering

calculations. The time required to

make and check these calculations

manuallv is not only costly in dollars

and cents, it also represents a consid-

erable drain on skilled engineering

manpower which ideally might be de-

voted to more productive tasks.

For the past 19 years the Division

of Highways has utilized electronic

computing machines for tabulation

and solutfon of many problems. The

machines have been employed in the

analysis of origin and destination sur-

veys, of construction and maintenance

costs', traffic accident reports, person-

nel statistics, road life studies, road in-

ventories, status of highways and for

many other tasks.

Aware of the rapid development

and extended use of electronic com-

puters and automatic calculating proc-

esses in scientific, industrial and busi-

ness fields, the division has been

seeking methods to short-cut the ex-

pensive drudgery of manual calcula-

tions.

In January, 1955, tlie writers were

assigned tiie task of finding which, if

any, calculations made by engineers

in the 11 district offices of the Divi-

sion of Highways could be adapted to

machine computation. There is little

doubt tiiat complete automation would

be possible for many problems on the

complex and expensive electronic

computing machines now available.

The immediate target, however, was

an approach to automation through

the use of equipment already available

in the tabulating section of the Cali-

fornia Highw a\' Planning Survey.

30

The key to the problem was found

in a procedure developed by the Inter-

national Business Machines Corpora-

tion for obtaining the sine and cosine

of a bearing accurate to seven decimal

places, making traverse computations

possible.

As a result, the Division of High-

\\avs is now solving by machine cal-

culation eight types of traverses, cov-

ering the great majority of traverse

work encountered in division opera-

tions. These eight problem types now

being processed are as follows:

1. Traverse computation where all

sides and bearings are known.

This may be used for original

computations in coordinating a

traverse or as a check of original

computations.

2. Traverse computation where the

lengths of two sides are un-

known.

3. Traverse computation where the

length of one side and the bear-

ing of another side are unknown.

4. The problem described as Tv^pe

1 where, in addition, the area

within the closed traverse is de-

sired.

5. The problem described as Type

2 where, in addition, the area

within the closed traverse is de-

sired.

6. Traverse computation where the

length of one side and the bear-

ing of that same side are un-

known.

7. 1 he problem described as Type

3 where, in addition, the area

within the closed traverse is de-

sired.

S. The problem described as Type

6 where, in addition, the area

within the closed traverse is de-

sired.

The process developed depends on

a modified IBM Electronic Calculator,

Type 604. However, the following six

other types of conventional equipment

are also required in the process:

Type 024-Key Punches

Type 056-Verifiers

Type 077-Collators

Type 082-Sorters

Type 402-Tabulators

Type 513-Reproducing Punches

To process all eight problem types,

61 separate steps are taken using the

above equipment, and 13 different

wiring panels are utilized in the Type

604 Calculator. Some of these panels

accomplish more than one function,

requiring an additional pass of the

cards through the machines, due to

the limitation of the machine in some

cases or the limitation of the capacity

of the IBM card in others.

Since almost all traverse calculations

are done in the various district offices,

this procedure was made available to

certain districts on a trial basis and has

now been extended to all districts.

To make use of this service, the en-

gineer in the district office, when con-

fronted with a traverse such as the

t\'pical example shown in Figure I, fills

()ut a portion of a traverse sheet with

the necessary data, as shown in Figure

II. However, instead of making the

usual routine computations, he goes

on to more productive work. 1 hese

rrnvcrsc sheets are gathered up and

mailed to headquarters daily, making

use of air mail where this will matc-

rialK- shorten the time in transit.

When the traverse sheets reach the'

tabulating section, the data are first

punched on cards, one course to a

card. The cards are verified by a sec-

ond punching operation and arc then

ready for the calculator.

The bearings are reduced to radians

the sine and cosine computed by the

formulas:
|

California Highway:
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180 degrees and, in order to maintain
the desired accuracy, utilized the rela-
tionship sin X = cos (90— X) to keep
the radian value under one. This was
necessary due to the limited capacity
in the calculator.

After the sine and cosine arc de-
veloped and punched onto the cards
for all known hearings, the cards are
processed to obtain latitudes and de-

partures for all courses
where both the distance
and bearing are known.
It was found that it was

SineX = X-^^'V^^_^V
3!

Cosine X ^ 1——
91

5!

X^

7!

X6
•^^-6^+

and the results punched on the cards
in one pass of the cards through the
calculator.

Mechanically this was facihtated by
a factoring process and the applica-
tion of the formula in the reverse di-
rection. The following is a portion of
the factored formula used for the sine:

program planning for the traverse

computations, developed a procedure
which combined the boards producing
the sine and cosine with the boards
to convert degrees, minutes, and sec-
onds to radians. In this revision of the
original IBM procedure, he also pro-
vided for the functions of angles up to

< figure I—A typical freverse
with the length of (wo sides un-
known. The tabulated solution is

shown in Fig. III.

^\ ithin the capacity of the calculator
to obtain both the latitude and depar-
ture in one pass of the cards through
the machine at a speed of 100 cards
per minute.

For problem Type 1 (traverse com-
putation where all sides and bearings

are known), no further processing is

required except that the cards be
placed in proper sequence by use of
the sorter and then printed at the rate

of about 40 lines per minute in the

tabulating machine.

Figure ll-San^ple traverse sheet lor the traverse shown in Fig. I as subn^itied by the engineer
In the districf office

CHPS TRAVERSE SHEET

Sine X = X C3 + X2

(C,-^XMCt + CoX2])>+ ..."[

This t\pe of factoring lends itself
to repetitive instructions to the Type
604 Calculator and makes it possible
for both the sine and cosine to be pro-
duced in one pass of the cards. The
repetitive instructions slow the nor-
mal speed of the calculator from 100
cards a minute to approximately 25
cards a minute. The calculator being
used has available 60 programs or in-
struction steps, approximately 30 of
which are repeated 15 times to get
the sine and again to get the cosine.
John A. Haller, of the research sec-
tion of the California Highw a\- Plan-
ning Survey, who did most of the

and Public Works
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A sample of the tabulation which
is returned to the originator of the

traverse is shown in Figure III.

\\'herc the lengths of t\vo unknown
sides are involved (Problem Type 2),

the following formula is solved by ad-

ditional processing in the various ma-
chines:

SD cos y— SL sin Y
X:

sin X cos Y — cos X sin Y

In rlie Type 3 problem where the

length of one side and the bearing of

another side are unknown, the follow-

ing formula is solved:

F = 2D sin y 4- 2L cos Y ±
V CSD sin y 4- 2L cos Y^ —

(1.L)-— (^D)- -\-X-

This results in t\\ o solutions, both of

which may close the traverse. The
two solutions are listed as two con-

secutive traverses and returned to the

engineer, who, by inspection, can

easily select the rational solution.

The unknown bearings in problem
T\pes 3 and 6 are soKed by the use

of the arc sine series:

1 X-'' 1 3 X-^
sm -'X = X + -

3

13
2*4'

3

X^

5
+

+

It is interesting to note that wher-
ever possible each unknown is calcu-

lated separately instead of using a

forced closure procedure. Tliis pro-

vides an additional clieck of the work.
To illustrate the use of some of the

auxiliary equipment a general pro-

cedure used for problem T\'pe 4 (all

sides and bearings known, but area

desired) is indicated as follows:

At the completion of the second
pass of the cards through the calcula-

tor \\ hich developed iatituilcs and de-

partures, the cards are brought to the

sorter to extract cards for circular seg-

ments. The remaining cards arc sorted

additional!)" on columns idcntif\ ing

the problem types, district, group,
batch, traverse number, and course
number.

Problem T\pc 4 is then extracted

and processed through the collator, at

which point a blank card is inserted

behind each traverse. The area of the

traverse is later summarized on this

card. All pairs of radii are extracted

^ SC-J5321

C^x^

1 3 1 2

±^/^
-!«-t7-6T3>2^

9 9

Area in Square Feet

DIstanco

6

13

3 1

CK-OA^^

6 2 5 S

4 5

4 5

4 5

5 9

3

1

N 6 1

<A i<:-,L

'A c\yj;-<^

CX-'U:^<

Bearing

29

30

1 3

1 4

4 4

2

4 7

3 8

2 2

2

4

9

4

3 1

Figure lll—Travetm
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AVERSE COMPUTATIONS *wh.w„f

Sine

7 7 10 6 8

70 7 1068

8 6 1 5 7 5

5 7 6 3 3

2 12 4 2 9

8 7 6 6 8 1

Area in Acres

Latitude Departure

60

7 1

5 3

38

13 1

13 0,

14 5

Error of Closure

00

9 7

3

07

4 2

60

2

7 1

5 3

6 4

7 7

5 5

8 6

26 4

9 7

3

6 2

4 3

7 7

2 8

Coordtnafes

Norfh

Progressive

13 4 629

13 4 689

13 4 7 6 1

13 4 7 8

13 4 7 4 6

13 4 6 14

13 4 4 8 4

13 4 6 29

Easf

Totals

O

9 6 8 17

KAc-U^

4 3

V-
-<i<'^XK- c/ ,:yU.'^ia--

1

1

7

4

X 1

6 9

9

1 1

t

2 6 4 5 8 1

2 6 4 5 8 1

2 6 4 6 5 3

2 6 4 7 6

2 6 4 7 7

2 6 4 8 4 8

2 6 4 8 4 5

2 6 4 5 8 1

9 9 9 999

,^-1, 6'^^ C^<-^<lJ0U[i>^

Ci' 6-yi-e^ 0^r-aru>^s.

2 9

2 9

26

2 9

9 1

3 4

5 7

2 9

9 9 ^

^«a^c£-

to ns. Tabulation resulting from processing the traverse sheet shown in Fig. //.

and Public Works 33



and each pair replaced by a card con-

taining the sums of the latitudes and

departures of the pair. The area vithin

the traverse is then computed by use

of double meridian distance and re-

corded on the blank card. Cards for

circular segments are processed sepa-

ratel\' through the calculator to ob-

tain the area of the circular segments

utilizing the following formula:

7?-

Area = — (Delta in radians — sine

delta)

At the completion of the two phases

the cards are again processed through

the collator to replace the radius pairs

and insert the area segment cards in

their proper places. Cards are now
ready to be processed through the

T_\pe 402 Tabulator which provides

the listing shown in Figure 111.

Solving for unknowns in a traverse

requires the use of the tabulator and

Type 513 Reproducing Punch which

summarize the data to be used in the

above indicated formulas. Calculation

of these formulas requires several

passes, due to the limited capacity of

rlie calculator.

In order to hold some of the results

of the calculation, the Type 077 Col-

lator is used to insert blank cards be-

hind the summar\- cards m hich are ob-

tained in the reproducing punch in

conjunction with the tabulator. Sub-

sequently both the collator and the

reproducing punch arc again used to

first matcli and then reproduce the

calculated data onto the original card

forms.

After all the calculations ha\ c been

completed and the traverses have been

Hstcd they are separated by district

and mailed. As a general rule, tiic

traverses are processed and mailed our

the same day the\' are recei\ed.

In general, no inspection or check

of the finislicd tabulation is made be-

fore mailing. The users of this service

have found that a detailed check of

the computations is not necessary. \
check of the traverse sheet before sub-

mitting it for computation, together

with an inspection of the error of

closure, end coordinates, and closure

to end coordinates on the completed

tabulation \\ ill in general show up any

significant error.

Operofors ai work at the Type 604 Calculator

Tiie whole procedure calls for a

somewhat different approach to the

problem of traverse calculations on

the part of the engineer who is used

to solving one traverse before going

on to the next. To obtain maximum
benefits from the new service, he must

plan his work so that he writes as

many independent traverses as possible

for (tne portion of the work and then

goes on to other sectif)ns of the job

w iiilc the computations are being done

for him. The change from the usual

procedure may be difficult for the en-

gineer to get used to at first, but the

saxing in rime and money makes it

well wortii wiiile.

i-'roni a tabulating standpoint the

volume of cards iiandled in these

problems is small. However, since cal-

culations are repetitive in nature it is

possible to prepare boards which are

kept wired permancntlv for the vari-

ous steps of each problem t>pe.

Estimates of cost have been made,

based on the small volumes Iiandled

to dare. It has been dctermincii that iti

atiditioii to relieving engineering per-

sonnel for more productive types of

work an actual saving in dollars and

cents is achieved. The cost of traverse

calculations as [lerfornicd manuallv

lias been estimated at 1 3 cents a course,

exclusive of checking; w hen processed

through the presenrlv available IB.M

equipment the cost is approximatelv

5 cents a course.

The machine calculation cost in-

cludes a pro rata charge for machine

rime on presenrlv installed equipment

in heaiii]uartcrs. As the rental cost for

only one of each of the different

tvpes of machines necessary for

punching and processing the traverse

data would be $1,500 per month, it

is planned to perform the work in

Sacramento. As long as rapid service

is provided to the various districts, the

existing arrangement is considered the

most practical undei' the present w ork

load and even under a cunsidcrably

increased work loai.1.

With the tlevelopmenr of these

traverse calculations completed, the.

authors are turning their attention to

the prol)lem of earthwork calcula-

tions, traverse adjustments, and other

tvpes of routine engineering calcula-

tions, w hich we hope vv ill bear equally

fruitful results.
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Precast Curbs
An Experimental Project

On US 40 in Placer County

By BLAIR GEDDES, District Traffic Engineer

r RKCAST white reflective curbing w as

installed recently at several locations

on US 40, in Placer County, lietw een

Auburn and Applegate.

This latest endeavor of the Califor-

nia Division of Highw ays to improve

the visibility of roadw a\" delineation

is one of a series of such continuing

efforts throughout the State.

The usual curb delineation on Cali-

fornia state highways has consisted of

a rolled asphalt plant mix curb painted

white or recessed concrete curbs with

the recesses painted white. Research

in this field to improve visibility and

reduce curb construction and mainte-

nance costs has included experimental

installation of nonbarrier curbs with

transverse striations secured through

special finishing procedure.

The work reported in this paper is

a California test of a curb-type which
has been used by the State of New-
Jersey for several years.

The installation was divided into

two distinct parts. The first part in-

volved 1,422 lineal feet of double-

faced divider curb placed on top of

existing surfacing along the center

line of a narrow paved median area.

The second part consisted of 1,407

lineal feet of a single-faced curb, simi-

lar in cross-section to the California

Standard D3 curb which was placed

partly on existing surfacing and parth-

on prepared concrete base in nine sep-

arate curb noses at crossovers in the

median area of the divided express-

way.

US 40 in this particular area is a

4-lane. divided highway with a median
varying from an S-foot paved area to

an unpaved width of 36 feet between
inner edges of pavement. Although it

traverses fairly rough terrain betv\een

the 1,500 and 2,000-foot elevations,

the grades of the two roadwavs are

practically the same and the median
area is depressed, in the unpaved por-
tions, onl\" sufficient for drainage

purposes.

UPPER— Spreading mortar for curb sech'on. LOWER— Leveling device for truing up curb.

The majority of the intersecting

roads are at acute angles to follow

contour lines of the various slopes,

w ith resulting large intersection areas.

Local practice developed into cutting

across the median area rather than to

proceed into the crossover proper.

Where such movements appeared nu-

merous, curb noses were planned to

delineate the crossover area and dis-

courage the improper movements.

The precast sections were manufac-

tured at the South San Francisco plant

of the vendor, the P. Grassi-American

Terrazo Company, and were cast in

concrete moulds on high frequency

vibrating tables. A mix of white Cala-

veras cement and aggregate consisting

of crushed Sonora white marble from
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UPPER— Typical curb nose (day) before improvement. LOWER—Same location before improvement (night).

tlic vendor's quarry at Sonora, Cali-

fornia, with a slump of less than 1

inch was vibrated into the forms.

Preliniinar\' curing was accomplished

in a steam room and final curing in

a storage \ard under water spra\'. The
extreme care in making the forms w as

reflected in the smooth surface of the

finished product. After final curing,

the curl) faces were given an appli-

cation of silicone sealer to completely

seal against penetration of dirt and

stain. The contract work of instal-

lation was also performed by the

vendor.

Areas Prepared

The first order of work was to pre-

pare the areas where the curb noses

were to he placed. As parts of the

areas had some surfacing in place, a

careful inspection was made of each

location. Where existing surfacing

was not completely interlocked and

where the curb was to be parrl>" or

wholly over unsurfaced areas, a con-

crete foundation 3 inches x 1 1 inches

was poured to line and grade staked

to provide a smooth mortar bed and

as near to the elevation of the adjacent

pavement as possible consistent with

the irregularities of the pavement
edge. .After these bases were poured,

the delivery of the precast sections

was commenced.

The installing was commenced w ith

the double-faced divider sections oxer

existing pavement. The precast sec-

tions, each 5 feet 4 % inches in length,

were unloaded from the transport

truck with a fork lift and placed ad-

jacent to their final position. Concrete

nails or short pieces of reinforcing

steel, dependent upon the firmness of

the underl) ing surfacing, were driven

along the area over which the key-

wax in the bottom of the section

would fit. Mortar, consisting one part

Portland cement, three parts sand and

S percent mortar cream, was spread

betw ecn two 1 inch x 3 inches boards

used as temporary side forms, and

w ithin the kc\'way of the casting. The
casting was then lifted b\- two men
using a special tong set and placed in

position. A rubber mallet w as used to

promote subsidence and minor dis-

placement of the mortar to i)ring the

section to the proper grade.

Transverse Slope

Throughout the major portion of

the section of paved median where

the divider was placed, there was a

difference in elevation between the
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UPPER—Day view of curb nose offer insiallafion. LOWER—Night photograph of same pro/ecf.

adjacent roadways of from 0.2 foot

to 0.4 foot which created a transverse

slope across the median. To eliminate

ponding of water on the high side

during storms, a 4-inch opening was
left every 50 feet to provide cross

drainage. The resulting gaps are

hardl\- noticeable at normal driving

speeds on the adjacent roadway.

By the time that the divider section

was completed, the curb bases at the

various nose locations were cured suf-

ficiently to begin installation of the

curb sections. Seven of the noses were
of an 8.5-foot inside radius, six sub-

tending a central angle of 170 de-

grees 28 feet and the seventh 176

degrees 11. The two remaining

noses were 1 foot inside radius for

an arc of 165 degrees. The 8.5 radius

sections were cast in arcs of 45 de-

grees each with the fourth section of

each nose subtending the required re-

maining arc. The 1-foot radius sec-

tions were cast to the full required

165 degrees. The balance of each in-

stallation was completed with the

standard 5-foot 4% -inch straight sec-

tions. The length of these sections was

controlled by over-all span of lO^g

inches for each set of reflecting vanes

and the lengths of sections were set

up in multiples of the vane sets to at-

tain continuity of design. In installing,

the curved portion was first placed

and then the balance of each side of

the nose was completed.

The curb section weighs approxi-

mately 53 pounds per foot or about

282 pounds per 5-foot 4/8 -inch sec-

tion. This, with the \\ eight of the lift-

ing tongs, amounted to about 160-

pound lift per man in setting the

sections into place.

Production Decelerated

While the handles were at a height

to utilize the best lifting positions, it

was noticeable that production de-

celerated during the latter half of each

shift. It appears that a reduction in

length would accomplish two objec-

tives; first, a lighter lift per section

would probably allow a more uniform

rate throughout the day and result in

increased footage per shift, and sec-
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oiui. wlicre grades must be varied to

matcli existing surfacing a better matcli

could be made. \Micre provisions are

included in original planning, much

effort to achieve a smooth grade line

to match the pavement grade ^\ ill be

eliminated.

The finished job is pleasing in ap-

pearance and presents a startling con-

trast w ith the existing pavement. I he

contrast is more noticeable at night

than in the da> time, and \\hile obser-

vations under rain have not yet been

made, the visibilitx factor during final

cleanup w hen the curb was wet from

washing indicates that the most

pronounced effect will be in stormy

weather when headlights under ordi-

nar_\- circumstances are the most inef-

fective.

Rapid Installation

While the increased \isil)ilir\ fac-

tor is one which should iniprnxe

safet\-, the cost of installation must be

weighed against the beneiits derived.

On wholly new construction where

form protection is minor, the compe-

tition with other types and methods

will require careful consideration.

There is a field, however, where the

present method is without comparison

and that is in areas where curbs must

be superimposed on existing surfacing

under traffic conditions. The rapidirv

with which an installation can be

made will subject the traffic on the

road to a minimum of inconvenience

iluring the construction period and

will have the completed installation in

service almost bef(jre forms could be

set for cast-in-place curbs.

38

UPPER LEFT Un/ooding corb seCons. UPPfR R/GHT-Dr,ving anchor sleel lor center divider.

LOWER-Selting section of center divider.

Due to the limited footage involved,

rhe actual costs of the work per-

formed do not provide a sufficient

basis for estimating costs of future

work. X'aluable experience was gained

on this project. Decision as to lurrher

installations of this type will be de-

ferred pending an obser\ation period

to ascertain the degree of traffic safet>-

benefit.

California Highways
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Cost Index Expected Rise in Construction Costs

Begins During Second Quarter 1955

By RICHARD H. WILSON, Assistant State Highway Engineer;

H. C. Mccarty, office Engineer,-

JOHN D. GALLAGHER, Assistant Office Engineer

«Jr\Ti hi(;h\\a\ construction costs

w liich liiivc been relntixcly stationary

since tlic fourth quarter of 1951 broke
during the second quarter of 1955

when sucii costs, as reflected by the

California Higiiway Construction Cost
index, jumped 12.2 percent above the

hidex for the first quarter of 1955.

The Index for the first quarter of the

year stood at 189.3 (1940 = 100); dur-

ing the second quarter it rose 23.1

index points to 212.4.

During the past three years high-

way- construction costs have under-
gone only minor ups and down, even
in the face of rises in material costs

and continued increases in wage rates

and fringe benefits to labor. Competi-
tion among contractors has been keen
during the last few years and it has

been felt that this has been the chief

Cosf

Index

THE CALIFORNIA HIGHWAY CONSTRUCTION
COST INDEX

Year

1940 100.0
1941 125.0
1942 157.5
1943

1944

1945

1946

1947

1948

156.4

177.8

179.5

179.7

203.3

216.6
1949 190.7
1950 176.7

(Ist Quorter 1950—160.6)
1951 210.8

(4fh Quarter 1951—245.4)
1952 224.5
1953 ._ 216.2
1954 (1st Quarter),-.... 199.4
1954 (2d Quarter) 189.0
1954 (3d Quarter) 207.8
1954 (4th Quarter) 192.2
1955 (1st Quarter) 189.3
1955 (2d Quarter) 212.4

cause in keeping construction costs
from rising. However, bidders have
e\ idently reached the limits in devices
for cutting prices and trimming

STATE OF CALIFORNIA
DEPARTMENT OF PUBLIC WORKS

DIVISION OF HIGHWAYS

PRICE INDEX
CONSTRUCTION COSTS

1940= 100

270

260



CALIFORNIA DIVISION OF HIGHWAYS AVERAGE CONTRACT PRICES

1940...
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1st Quarter 1954
2d Quarter 1954.
3d Quarter 1954
4th Quarter 1954
1st Quarter 1955
2d Quarter 1955.

Road-
way

excava-

tion,

per

cu. yd.

$0 22
26
35

Crusher



NUMBER AND SIZE OF PROJECTS, TOTAL BID VALUES AND AVERAGE NUMBER OF BIDDERS

(January 1, 1955, to June 30, 1955)

Project volume



State Fair

Iwo OF California's mosr valuable

resources, "Sunshine and Water,"

have been chosen for the theme of

the California State Fair and Exposi-

tion when it opens its gates this \xar

on September 1st. To emphasize the

theme and the importance of these

two resources in the economy of the

State, containers of water from each

of the 58 counties will be transported

b\" highw av, rail, pack animal, and

air to the fairgrounds and mixed to

signify the unit\' that exists in the

State. Governor Goodwin J. Knight

will officiate at the ceremonies.

Eleven beautiful maidens w ill pour

the waters from all over the State

into a pool to form a crvstal-clear

solution during opening day cere-

monies. These maidens will be se-

lected from beauties from nearly

every county and will be finalists in

the "Alaid of California" contest. The
winner will be crowned by the State's

first lad\', Mrs. X'irginia Knight, wife

of the ( governor.

Spectacular Growth

The State Fair will again dramatize

the spectacular growth and develop-

ment of the State. Forty-four coun-
ties and eight foreign countries have
indicated that they will display the

wealth of their lands in the huge
counties building in the center of the

fairgrountls. The youngsters of the

State will compete in nian\- divisions,

including livestock, 4-H Club, Future
Farmers of America, Junior Grange
Activities, and a "Sew It Yourself"

fashion sewing contest. The State

Fair Horseshow, oldest continuous

horseshovv in the West, will exhibit

fine animals and expericnccti riding

traditional to this event. Fhe Hall of

flowers will show the blooms anti

greenery of California in its new
l)uilding. Wines, poultry, rabbits, art,

grain, cooking, and a thousand other

items and commodities produced b\

the State will be judged and dis-

pla\ed in this theme of "Sunshine

Many New Highways Will

Expedite Travel to Event

and A\'ater" to dramatize the role of

California in this expanding country

of ours.

Record Attendance Expected

Records in attendance are expected

to topple this vear at this grand-

daddy of western expositions, as the\'

did last >ear when 812,204 people

came through the gates.

Thousands of Californians and out-

of-state visitors will travel to the Fair

over new state highwa\"s, expressway's

and freeways.

Last year the pari-mutucl play also

set a new high of $4,144,522 for the

nine-day season, and it is anticipated

that this record may also fall this

September, with a meet that will

feature, for the first time, a S2().00()

Governor's Fiandicap on September

8th. In addition, there will be the In-

augural and Director's Handicaps, at

15,000 added, and the Sacramento

and President's Stakes, also at $5,000

added. All in all, there will be a total

of 28 purses at $2,000 or more during

the State Fair meeting.

The 16 directors of the I'air are

very enthusiastic about this year's

events, and they openly admit that

they are excited about the new en-

tertainment feature which will be

entirel\- different from previous eve-

ning shows. In years past, the night

shows have presented top stars oi

stage and screen in elaborate \aude-

ville-type performances. This year,

however, each individual show will

be devoted entirely to the music of

a famous American composer with

music by the Holhwood Bow I Pops

Orchestra, special lighting and set

decorations, and an arra\' of top

Holl\w()od performers to interpret

the music. From September 1st

through 3d, for example, Gordon
.MacRae will interpret the music of

Rogers and Hammerstein, Jeanette

MacDonald follows on September

4th through 6th with the composi-

tions of Jerome Kern. George Gersh-

w ins music will be performed on two
special nights, September ~rh and 8t'n,

with Paul A\'hiteman conducting the

50-piece orchestra. The final three

nights of the Fair, Margaret Whiting
will present the songs of Cole Porter.

For those who have interests in

other things, there are items of gen-

eral and specific interest throughout

the 207-acre fairgrounds. Sale of ex-

hibit and show space has already out-

stripped last \"ear's total. Indications

arc that fhe 5,000 head of livestock

entered in competition in 1954 will

be matched, if not surpassed, this

year. Two new foreign country ex-

hibits, Japan and Belgium, have been

added to the list of the Netherlands,

Denmark, Pakistan, the United King-

dom, Finland, and Sweden. These and

many more make the Fair this \ear

a bigger and a better exposition of

our State's growth and development.

Considered to be one of the fi\e

great state fairs in the Nation, the

California State Fair thrives on curi-

osity of the fairgoer to look, to listen,

and to compare breeds, quality, pro-

duction, and popularity of various

livestock, goods, and products. It is

a "school" for education through

comparison and demonstration. It is

an institution that requires, for ex-

ample, 3,000 bales of hay, 150 blocks

of salt lick, 300 heads of lettuce,

10,000 electric light bulbs, 1,000,000

plants, shrubs, trees, and flowers,

13,500 premium ribbons, and a list of

materials and ec]uipment at least a

mile long to displa\- products from

our State.

Fhe Fair has been called "a tour

of California on 207 acres," and the

grounds literall\- bulge with items,

activity, and pride. In addition to the

entertainment at night, the horse-

show, the horse racing, the county

and foreign countr\- exhibits, live-

stock displays, and the contests, there

will be fireworks, refreshments,

clowns, bands, majorettes, souvenirs,

giulgets, recreation, \aude\illc, home-

making, foods, and carnixal fun to

delight the thousands of fairgoers

who travel over modern state high-

wa\s to celebrate another \ ear of

progress, a year of tremendous

growth, 1)\ their State of California.

42 California Highways



and Public Works 43



SanMdrcos rdssPc
Historic Highway Used by

Fremont Is Being Improved

By E. J. L. PETERSON, District Engineer

Improvement of a portion of the

historic route taken by Lieutenant Fre-

mont over the San Marcos Pass in his

conquest of Santa Barbara is provided

for in the contract awarded to John
F. Blakemore of El Monte on March
17. 1955. This contract, amounting to

1830,000, includes the grading and

surfacing with plant-mixed surfacing

on cement treated base of about r\vo

miles of State Sign Route 150 between
Painted Cave Road, approximately six

miles north of Santa Barbara, and San

Marcos Pass.

On Christmas Day, 1846, during the

war ^\•ith Mexico, Lieutenant John
Charles Fremont executed a military

maneuver that secured the Town of

Santa Barbara for American forces,

ensured a place for himself in Cali-

fornia history and demonstrated the

feasibility of passage over the now
historic San Marcos Pass.

During the war with Mexico, Lieu-

tenant Fremont was in command of

the California battalion consisting of

500 men, several pieces of artillery

and the usual wagon train. In Novem-
ber of 1H46 he left his camping place

in the San Juan Valley (in what is

now Monterey County) and marched
south to take possession of Santa Bar-

bara preparatory to engaging the

Alcxican forces at Los Angeles. His

intended route of travel included pas-

sage over the Santa Ynez Mf)untains

by way of the narrow and precipitous

Gaviota Pass.

Warned of Ambush

While encamped north of the pass

at Rancho Tinquaic, Lieutenant Fre-

mont received warning from the

owner of the Rancho, Benjamin

Foxen, that Mexican forces had pre-

pared an ambush for him in the nar-

row gorge. Fremont's only alternate

route lay over the San Marcos Pass

which at that time was a wild and

narrow horse trail.

Despite warnings that a march over

San .Marcos Pass was impossible, Fre-

mont attempted the crossing and after

days of heart-breaking labor and suf-

fering the loss of several men and 300

horses, he stood on the summit.

By successfully crossing the San

Marcos Pass and by-passing the Gav-
iota Gorge where the Mexican forces

lay in wait, Fremont was able to se-

cure Santa Barbara without a shot

being fired. Three weeks after his his-

toric march, California was ceded to

the United States.

Old Toll Wagon Road

Fremont's route over San Alarcos

was eventually developed and oper-

ated as a toll wagon road by the Santa

Barbara and Santa Ynez Turnpike
Company until 1898 when the road

was purchased by Santa Barbara

County. The first modern improve-

ment of this highway was undertaken

about 1925 to provide easier access to

the virgin area of the Santa Ynez
.Mountains. The portion northerly

from San iMarcos Pass was constructed

by the U. S. Bureau of Public Roads
as a forest access road. The County
of Santa Barbara constructed the

southerly portion to provide recrea-

tional access for the residents in and

around the City of Santa Barbara.

In 1929 this road was taken into the

State Highway System. Improxcmcnt
has long been desired, but until re-

cently, with the exception of one

major relocation contract in 1926,

only minor improvements and main-

tenance were accomjilishcd.

The first major improvement ot tiiis

road provided for a complete reloca-

tion w hich eliminated the steep grades

and siiarp curves between Route 2

(US 101) and Painted Cave Road, a

length of six miles.

Cachuma Dam Relocation

In 1950 an important event oc-

curred w liicii has srinnilarcd improve-

ment of this road. In order to increase

the supply of water for the rapidly

growing south coastal section of Santa

Barbara County and as a flood control

measure, the U. S. Bureau of Reclama-

tion undertook construction of Ca-

chuma Dam on the Santa Ynez River.

The impetus of this dam upon the

highway has been r\vo-fold. First, the

waters impounded behind the dam in-

undated portions of the existing high-

w ay and thereby required immediate

relocation. Secondly, the lake created

behind the dam provided recreational

potentialities.

ApproximateK- seven miles of this

route between Hilton Canyon and

Hot Springs Canyon had to be relo-

cated above the high-water level of

the reservoir lake. This relocation pro-

vided an opportunity for substantial

improvement of the affected section

of this higi^wa^•. Two contracts were
immediately undertaken and by the

latter part of 1951 were completed.

The Santa Ynez Mountain area has

always provided a recreational outlet

for the people living along the ad-

jacent coastal areas. The general area

has been under development for years,

but the new reservoir lake opened ad-

ditional areas for fishing, camping,

boating, hiking, riding and other out-

door sports. The public was quick to

realize these possibilities and there has

been a marked increase in the use of

the area. All facilities are being ex-

panded to accommodate this demand
and consequently, traffic requirements

arc reaciiing proportions which the

present highwa\- cannot properh'

iiandle.

New Contract Underway

1 he contract recentl)- awariled to

John 1'. Blakemore is for the improve-

ment of another section of poor align-

ment on this mountainous highway.

The original road consisted of a 16-

foot to 18-foot bituminous macadam
pa\emenr. It hati numerous very siiarp
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Type of curve which will be eliminated on San Marcos Pass Highway. This view is /oo/t/iiy north.

curves with a radii of less than 100

feet with some being only 50 feet, and

short sections of very steep grade.

Many of the original fills on which

the road had been built have settled,

or have experienced slipouts, making

further variations in grade and align-

ment. Inadequate sight distance and

lane w idth add to the hazards and ten-

sions of driving. As a result the acci-

dent rate on this road is high.

Owing to these deficiencies most of

the existing higiiway is being aban-

doned in order to achieve adequate

standard. The new roadway will con-

sist of a .^2-foot all-paved section.

This road, when completed, will

permit public traffic to maintain a

niaxinium safe speed of 40 miles per

hour. Tiie maximum grade encount-

ered \\ ill be only slightly in excess of

7 percent, w hich is a considerable im-

provement when compared with the

grades on the existing road.

Geological and Construction Difficulties

An appreciation of the magnitude of

this improvement may be gained only

if viewed against the backdrop of the

terrain. Beginning on the coastal plane

at an elevation of 170 feet, this high-

way rises to an elevation of 2,225 feet

at San Alarcos Pass in a distance of less

than seven miles. The region is moun-
tainous with steep sloping can\ons

covered with dense brush and stunted

tree growths. iMassive sandstone cliffs

control the topographic features and

the sandstones form prominent knobbv
outcroppings on the ridges.

The route traverses an area of un-

stable geological formations. This in-

stability is the result of the sedimen-

tary rock formations having been

subjected to folding and faulting. The
new alignment will involve the exca-

vation of approxiniatel\' 700,000 cubic

\ards of earth and will require cuts

ranging up to 110 feet at center line

and 340 feet along the slope. Embank-

ments will be as high as 135 feet at

center line and 360 feet along the

slope. The new alignment and grades

were therefore critical as minor

changes affected the resulting stability

of cut slopes and embankment foun-

dations. This problem was further

complicated by porous sandstone beds

which contained excessive ground wa-

ter. This situation has caused slipouts

on the existing highway requiring sev-

eral changes in its original alignment

and grade. To prevent this from oc-

curring on the new road, extensive

horizontal and vertical drains will be

installed where such water is en-

countered.

The carrying of traffic through

construction in this precipitous moun-

tain terrain would have been difficult

and expensive. Fortunately, it was pos-

sible to offset the new alignment suffi-

ciently to permit most of the existing

road to remain in service until the

new roadway is completed. Minor
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At its June meeting in Sacramento, the California Highway Commission began preparation of its 1956-57 budget. Shown in the

midst of their work, left to right, ore: Commissioners Fred W. Speers, Escondido; James A. Guthrie, Vice Chairman, San Bernardino;

H. Stephen Chase, Sacramento; Director of Public Works Frank B. Durkee, Chairman; C. A. Maghetti, Secretary, Davis; Chester

H. Warlow, Fresno; F. Walter Sondelin, Ukiah, and Robert E. McClure, Santa Monica.

temporary- detDurs were planned to

avr)id the necessity of public traffic

ha\ing to traverse through the con-

struction zone where the new and old

alignments conflict except at the be-

ginning and end of the project.

Robert C. Kidd is project manager

for John F. Blakemore and M. A.

Dawson is resident engineer on the

project for the Division of Highways.

LIKES COST INDEX ARTICLES

La Canada, Caliiokma

.Mr. Ki NNi'iii C. .\nAMS, Editor

Thank nou for sending me Cali-

foniin Hi^hii'ays and Public Works.

It is an excellent source of informa-

tion regarding some of this State's

greatest growing assets— its highways

and public works. No one who has

c\cr read \()ur fine magazine can dis-

pute that fact.

.\t this time I must also add that the

articles b\' .Mr. \\'ilson and his asso-

ciates on construction costs are in-

\akial)Ic to those w iio like nnself are

concerned w itii the business end of

construction, .^ny one familiar w ith

statistical tcciiniques and the effort

needed to obtain tiic data that is so

abl\' presented in those succinct arti-

cles must admire their workmanship.

J A.MPS P. ApRoberts
Construction Cost Specialist
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Retirements j/mn Service

Carleton Pierson

Cnrlccoii Picrsitn, Supcrxising Con-
tract and Building Specifications

Writer, has retired after more tiian

4.1 \ ears continuous service with ti\e

Division of Architecture. He formally
quit his post on September 30th, but
will spend two months on terminal

leave beginning Julv 29, 1955.

A farewell dinner was held for

Pierson at the Capitol Inn in West
Sacramento on Frida\- evening, July
2 2d, b\' his many friends and fellow

employees. The group presented Pier-

son with a gift to commemorate his

retirement. In point of service, Pierson

is the division's oldest emplo\ec.
Pierson is well known throughout

the State of California, particularly bv'

contractors and other allied industries

with w hom his position has brought
him in contact for many years. He
was born and raised in Sacramento
.where he attended public schools and
later the University Farm School at

, , Continued on page 49

RAYMOND L. BEUTHEL

Ra> niond L. Bcuthel, Office Engi-

neer of District XI, retired on July 1st

to conclude a career with the Division

of Highways which began in Julv,

1914, and was continuous until his re-

tirement e.xcept for two short inter-

ruptions.

Born in Burling-

ton, Iowa, and edu-

cated there and in

Bellingham, Wash-
ington, Beuthel
came to California

in 1907, and at-

tended high school

in Los Angeles and
Fresno, and later

studied at the University of Califor-

nia. He joined the California High-
way Commission staff as an engineer-
ing assistant in 1914.

In 1923 he was appointed office en-

gineer in District M, Fresno, serving

first under J. B. Woodson and then
under E. E. Wallace. When District

XI was formed in 1933 to administer

state highways in San Diego and Im-
perial Counties and the eastern half

of Riverside County, Wallace was ap-

pointed as its district engineer and
Beuthel accompanied him to San
Diego. After serving as district con-
struction engineer for two years,

Beuthel was assigned as office engi-

neer and concurrently fulfilled the

duties of cit\' and county cooperative

projects engineer for the district.

Beuthel served in the Army in

World War I. He is a member of the

San Diego Engineers Club. He and
Mrs. Beuthel plan to do some travel-

ing and to devote considerable time to

their home workshop and high-fidelit\-

and radio hobbies.

GASOLINE CONSUMPTION IN U. S.

Gasoline consumption in the United
States hit the 51,100,293,000 gallon

mark in 1954.

Harr\- L. Kile, budget engineer for

the Division of Highways and admin-
istrative engineer for the division's

Planning Department, retired on July

and Public Works

I!

I, 1955, after more than 22 \-ears of

state service. He was honored by his

co-workers at a luncheon in Sacra-

mento on June 30th.

Kile has been recognized nationally,

as well as in California, for his pioneer

work in forecasting the available

amounts of revenue for highway im-

provements which would be derived

from highway user taxes. His advance

estimates, based on a portion of the

traffic data obtained for design pur-

poses, have for a number of years

proved invaluable in state highway
planning and budgeting. These esti-

mates for future revenues have made
possible the integration of planning to

conform to the controls established by
law for expenditure of highw ay con-

struction funds.

. . . Continued on page 49
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F. N. Roberts William F. Axtman Frank R. Austgen

F. N. "Bob" Roberts, Administra-

tive and Planning Engineer for the

Division of Highways District IX

Office in Bishop retired July 1st,

ending a 24-year career ^\ith the

Stiite. All lit Roberts' state service was

wkh District IX,

where he started

work as a senior

engineering aid in

1931.

S o ni e of his

earl y assignments

included: assistant

resident engineer

F. N. ROBERTS
on the construc-

tion of the section

of US 395 between Conway Summit
and Bodie Road in 1937, and between
Diaz Lake and Alabama Gates the

following year. He ^\'as resident en-

gineer on the Ja>ha\\ker Trail proj-

ect across the Slate Range and Pana-

mint Valley in 1948-49.

He was promoted to construction

engineer for District IX in 1951 and

^^'as made administrative and planning

engineer one year later. As adminis-

trative engineer he also had charge of

all city and county cooperative proj-

ects within the district.

Roberts' military service includes

both World Wars I and II. During

1918 and 1919 he was a private with

the 31st Aero Squadron in France.

Between wars he became an officer

in the Reserve Corps and in August,

1941, was reassigned as commanding

officer of his old War I unit, redesig-

nated as the 31st Material Sejuadron.

He was stationed first in Alaska and

later in Europe. At present he holds

the rank of lieutenant colonel in the

Air Force Reserve.

Roberts was born in Cirant City,

Missouri, and came to California in

1925.

He and his wife live at 387 North

Fowler Street in Bishop. They have

a son and a daughter and five grand-

children.
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After 24 years of service, AV. F.

"Bill" Axtman, District Maintenance

Engineer, Administration, of District

\'II, retired on August 1, 1955.

Bill gained his early engineering ex-

perience with the Los Angeles County

Road Department. After four \ears

of service with the county, he started

work for the State Division of High-

ways on August 1, 1930, as an assist-

ant resident engineer in District \'II.

W'

f

In December, 1931, he transferred to

District \'III as assistant resident en-

gineer on a day labor camp project.

He returned to District Ml in Febru-

ary, 1932. In June, 1937, he trans-

ferred from construction to mainte-

nance where he continued working

until his retirement.

Devotion to duty and sincerity of

purpose have earned for Bill the re-

spect and admiration of all who came

in contact with him.

All Bill's friends wish him man\

happy years of retirement. Much of

his time will be dexoted to his hobbies

that include photography and furni-

ture refinishing, in both of which

fields he is unusually talented.

Bill will continue to reside at 1305

Monterey Road in South Pasadena

and extends a cordial invitation to his

many friends to visit him at his home
whenever the\' can.

Austgen

FRANK R. AUSTGEN

On July 1, 1955, Frank R. Austgen,

Area Construction Supervisor for the

State Division of Architecture, retired

after having served 3 3 Vi years with

the division.

succeeded by C. T.

Troop, who has
been district con-

struction super-
visor in charge of

the San Francisco

district for the last

three years.

Austgen, with
headquarters at Los
Angeles, was in

charge of all state

hiulding construction in the 12 south-

ern counties of California during the

la.st five years, during which time he

was responsible for construction su-

pervision running as high as $30,000,-

000 annually. He was senior member
of the Division of Architecture field

forces, both in rank and in point of

service, having been originally em-
ployed bv the State in December,
192'].

Educated in Chicago

Austgen is married to the former

Agnes C. \\'ilson, and they have one

daughter, Mrs. Joyce Batson. Austgen

was born February 8, 1893, at Chi-

cago, Illinois. He was educated in the

public schools of Chicago, and he

learned the construction business by
serving an apprenticeship in Chicago.

From 1915 to 1917 he held a cn-il

service position for the City of De-
troit, being in charge of niainrenance

of all lire department buildings in that

city. From July, 1917, to January,

1919, he was a civilian employee of

the Federal Government, on the re-

pair and reconditioning of interned

German ships at Charleston, South

Carolina. During the years 1919 and

1920 he was employed in various ca-

pacities in the construction industry;

in Florida and Texas, arriving ati

Southern California in the latter year, i"

Takes State Position

In December, 1921, he took a tem-

porary position with the State Divl-j

sion of Architecture, guaranteeing to

. . . Continued on page 50)
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HARRY L. KILE

Continued from page 47 . . ,

Before entering state service, Kile

had spent more than 25 years in engi-

neering work, a major part of it with

the Western Pacific Railroad.

Born in Canton, Kansas, Kile at-

tended the College of Emporia and
University of Kansas. His first engi-

neering job was in Utah and Nevada
in 1905-06 on the location of the Ore-
gon Short Line Railroad. Later he was
employed on the Umatilla Irrigation

Project in eastern Oregon and on the

construction of the Chicago, Alilwau-

kee and Puget Sound Railroad througii

Montana and Idaho.

In 1910 Kile joined the Western Pa-

cific and remained with that railroad

until 1926, except for 2'/: years of mil-

itary service in World War I. He rose

to the position of division engineer.

During his World War I service,

Kile spent more than two years as an

officer on railroad construction and
restoration in Europe.

From 1926 to 1931 he was engaged
in private construction and manufac-
turing in California. In 1931 he took
a temporary position as a location and
construction engineer with the Divi-

sion of Highways, but returned to pri-

vate engineering work in the follow-

ing year. He joined the division as a

permanent employee in November,
1933.

One of his first assignments was the

planning, organization and direction

of the California Highway Transpor-
tation Survey of 1934, in cooperation

with the U. S. Bureau of Public Roads.
This was the first survey of its kind
in the Nation but was subsequently

the model for many state-wide high-

way planning surveys.

The value of this vast fund of in-

formation to the highway planner and
designer depended on its being kept
up to date, supplemented by further

study of the type, volume, character-

istics and behavior of traffic including

an analysis of accidents. This concept
is taken for granted now, but two
decades ago it represented a tremend-
ous advance in highway engineering

practice. In these eariy years, the

emphasis was on the physical stability

of the highway—partly because of the

. . . Continued on page 64

Earl A. Parker

^V^
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EARL A. PARKER

E. A. "Ace" Parker, senior high-

way engineer in District VII, retired

from state service on August 1, 1955,

after a long and varied career in the

construction field. He was honored

b\' a retirement dinner Friday night,

August 5th, by his

many friends in

the State Division

of Highways and

among local con-

tractors.

"Ace" was born

in Waitsfield, Ver-

mont, and received

his formal educa-

tion at Norwich
University. After leaving school his

first engineering assignment was with

a survey party on railroad, irrigation

and drainage projects. During World
War I "Ace" was a first lieutenant and
served as Commanding Officer of

Company "E," 305th Infantry, through

the second phase of Meuse-Argonne.

From 1919 to 1925 he was resident

engineer with the State Highway De-
partments of New Hampshire, Illinois,

and Missouri. In between service with

these highway departments, he was
superintendent for contractors on
three occasions. In 1925 "Ace" went
to work for the City of Los Angeles,

becoming supervisor of construction

on contract work for the city. He
was responsible for all types of street,

storm drain, sewer, and bridge con-

struction until 1933.

He first started to work for the

State Division of Highways in De-
cember, 1933, as resident engineer on
Route 26 near West Covina. He
served as resident engineer on various

jobs in District VII until 1942.

During World War II, "Ace" left

the State to serve as resident engineer

with the U. S. E. D. on the Pan-

American Highway in Costa Rica

and Panama. Later he became contrac-

tor's representative on bridge con-

struction on the Alcan Highway in

Canada.

He returned to the Division of

Highways in December, 1943. With
construction at a standstill during the

. . . Continued on page 64

CARLETON PIERSON
Continued from page 47 . . .

Davis. Having been born within sight

of the Capitol dome may have had
some effect on his later life, for oddly
enougii, his first earned dollar came
from the State when he served as a

page in the State Senate in 1907.

School vacations found Pierson in sur-

vey parties, the last one being with
the Western Pacific when they built

the railroad through Sacramento in

1907.

Chance changed the course of his

young life and caused him to forsake

the schooling that was leading to a

farmer's life. He was enrolled in the

University Farm School at Davis
when he chanced to overhear the then
acting State Architect, the late Maury
I. Diggs, make a remark to a State

Senator that his office needed young
men—that there was a wonderful op-

portunity for learning. It was at that

moment that any interest he may have

had in becoming a dirt farmer began
to wane, and it was only a few months
later that he lost all interest in con-

tinuing his farm schooling.

With great courage, and with little

to offer, he approached Nathaniel

Ellery, who was State Engineer at the

time, and applied for a job. Since there

were no civil service formalities at that

time, he was hired immediately and
reported the following Monday morn-
ing to Mr. Diggs for assignment. This
was November 27, 1911. Hiram John-
son was Governor at the time. Pierson

states he did not inquire and did not

know what his stipend was to he until

two weeks had passed when he re-

ceived from the State Treasurer one

shiny $20 gold piece.

Pierson's first assignment was as an

assistant to the office boy and con-

sisted of making blueprints, running

the mimeograph machine, proofread-

ing specifications, mailing out plans

and specifications, etc.

The office comprised five commit-
tee rooms on the fourth floor of the

old Capitol Building where light and
ventilation was derived from sky-

lights. Temperatures were often over

105 degrees in the summer months,

and air conditioning was as yet un-

dreamed of.

. . . Continued on page 50
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B. W. Latour

B. W. "Boots" Latour, veteran

Division of Highways superintendent

of the Madera maintenance territory,

retired on July 1st after 37 years

with the State.

Latour started to work for the

division as a tractor operator on

January 1, 1918.

All of Latour's state service has

been with District VL He supervised

the first experimental mixing of oil

with earth for road surfacing in the

district in the mid 1920's and has a

wide knowledge of the roads and

maintenance operations in the soutli-

ern San Joaquin Valley region.

During his early years Latour

served as tractor operator, truck

driver and blacksmith with the main-

tenance forces. He was appointed

highway foreman in 1921 and be-

came general maintenance foreman in

1924, one of the first appointees to

this classification.

He was promoted to maintenance

superintendent in 1929.

An ardent sports fan, Latour will

spend a lot of his time after retire-

ment attending local sports events.

He intends to take in the World

Series back east this fall. He will also

devote time to hunting and fishing

and pursuing his hobby of breeding

racing pigeons. He has been awarded

many medals and prizes for the per-

formance of his birds.

Latour and his wife live at 400

Raton Avenue in Madera. They have

a son and a daughter and se\cn

grandchildren.

FRANK R. AUSTGEN
Continued from page 42 . . .

Stay for two weeks only. This two-

week period, however, lasted for an

unbroken third of a century.

In 1927 he became general foreman

and inspector over all construction

work in what is now District SB,

which includes all of the territory-

east of Los Angeles, south of tiic des-

ert, and north of San Diego. In Au-

gust, 1932, he was promoted to the

50

CARLETON PIERSON
Continued from page 49 . . .

Tiic work proved interesting to

Pierson, and in not too quick succes-

sion he was assigned duties as time-

keeper on a construction project,

junior draftsman, senior draftsman,

electrical draftsman, structural drafts-

man, estimator, inspector, specifica-

tion writer, and supervising contract

and building specification writer. Pier-

son has held the latter positon for the

past 26 years.

Pierson moved to Woodland in

1917 where he married Dorothy Ross.

Thev had no children and his wife

passed away in 1941. He continues to

make his residence in Woodland and

bears somewhere near a record for

commuting, having traveled over 415,-

000 miles back and forth to Sacra-

mento. He plans to spend his retire-

ment in traveling, hunting, fishing,

and may take up his golf where lie

left off 20 years ago.

Ted Jain

class of senior engineer of general

construction, and placed in charge of

our present District 10, which includes

Santa Barbara and Ventura Counties.

On Big Projects

In May of 1939, he was transferred

back to present District 5A, then

known as the East of Los Angeles Dis-

trict. He remained in this position for

nine years, until the year 1948, when

he was placed in charge of all direct

construction activities in the Los An-

geles area.

In April, 1950, he succeeded C. L.

Weber, on the latter's retirement, and

since that date has been Area III con-

struction supervisor, being in charge

of all of the construction activities of

the Division of Architecture south of

Paso Robles and Delano, and east of

the Sierra Nevadas. During his incum-

bencN- in this post he supervised the

construction work at more than 150

sites, the total amount of construction

at which was in excess of $116,000,-

000. During this period he was re-

sponsible for direction and supervi-

sion of over 2,500 individuals of state

forces.

Ted Jain, City and Count>- Projects

Engineer for the Division of High-

ways Office in Marysville, retired on

June 15th, after serving with the

State for 25 years.

At the time of his retirement. Jain

had charge of administering the Fed-

eral Aid Secondar\' road program for

the 11 counties in District III, which

includes Glenn, Colusa, Butte, Sutter,

Yuba, Yolo, Sacramento, Sierra, Neva-

da, Placer and El Dorado. He also had

responsibility for the expenditure of

state gasoline tax funds on cit\- streets

within the district.

Earlier, as a design engineer, Jain

was in charge of the squad which

prepared the plans for the North

Sacramento Freeway. He was pro-

moted to city projects engineer for

District III in 1949, and one >ear

later also assumed the duties of ad-

ministering the F. A. S. program.

Jain, who was born in Boulder,

Colorado, attended grade sciiool in

Boulder and high school in GreybuU,

Wvoming. After coming to Califor-

nia in 1924 he studied at the San

Diego State College.

From 1927 to 1930 he was an en-

gineering draftsman with the city

engineer's office in San Diego.

lain came to work for the State

Division of Highways in 1930 and

for the first three years worked as a

draftsman and later as a junior liigh-

way engineer with District \'lll at

San Bernardino. After a short assign-

ment in District V (San Luis Obispo)

he transferred, in 1934, to District III,

and remained in that district until iiis

retirement.

During World War 11 Ik- was a

Navy officer, serving in the Pacific

area with the Seabees.

Jain and his wife live at 1059 Mari-

Kn Avenue in Yuba City.
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Southern rreeways
By JAMES L. NEEDHAM, Resident Engineer

Rapid Progress on

Southland Projects

I
Santa Ana Freeway

HE SANTA ANA Frcewav', between Browning Avenue and

First Street, in and near the Cities of Santa Ana and

Tustin in Orange County, consists of a four-lane divided

highway about 2.5 miles in length, with frontage roads

and interchange connections, surfaced with portland ce-

ment concrete pavement on cement-treated subgrade and

plant-mixed surfacing on untreated rock base, and five

reinforced concrete box girder bridges.

This section of the Santa Ana Freeway is the most
southerly link presently under construction and is about

70 percent complete at this time. Construction of the five

Route 175 Freeway

Dtate sign route 14 provides direct communication be-

tween the Cities of the Santa Monica Bay area, Los
Angeles County, with Eastern Orange County, Riverside

Count)- and other eastern points. Portions of this route

have been adopted as a freeway by the California High-
way Commission.

There seems to be a variety of names being used to

designate this highway. Near the eastern terminus at the

Santa Ana Canyon Freewa\' near Olive, it is known lo-

cally as the "Orangethorpe Freeway" and the "Houston
Street Freewav." Farther west in the Buena Vista Park

LEFT—View of Santa Ana Freeway southerly from First Street showing partially completed Main Street Undercrossing and the completed Route 2/43 separation struc-

ture at Tustin Avenue. RIGHT—Looking northerly on Santa Ana Freeway from Browning Avenue to First Street site of Red Hill Avenue Undercrossing in foreground.

and Public Works
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UPPER— View of Santa Ana River Bridge on Route 175 looking southerly from north end of bridge.

LOWER—Shoofly for Santa Fe Railroad and start of bridge work at the Olive Undercrossing.

Santa Ana Freeway . . .

bridges is complete except for the finishing operations.

The bridge work is briefly described as follows:

First Street Overcrossing

A reinforced concrete box girder bridge consisting of

two spans about 116 feet in total length supported on a

reinforced concrete bent and abutments and providing a

clear roadway width of 56 feet and two 5-foot sidewalks.

Main Street Undercrossing

A reinforced concrete box girder bridge consisting of

one span about 55 feet in total length supported on rein-

Route 1 75 Freeway . . .

area it is called the "Artesia Freeway" and at the western

terminus it is referred to as the "Herniosa Beach Freeway."

I will simpl\ refer to it as the Route 175 Free\\a>' until

such time as a definite name is evolved.

Two Bridges

This section of the freeway presently under construc-

tion, is in Orange County and extends from Cypress Ave-

nue (Route 180), on new alignment, to Santa Ana Canyon
Freeway (Route 43). It consists of a four-lane divided

highway about four miles in length with ramps, inter-
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Looking northerly on Sania Ana hreev/ay from fusfin Avenue fo first Street. The completed Route 2/43 separation structure is snown m foreground.

forced concrete abutments and providing for the freew a\

rw'o clear roadway ^\•idths of 28 feet with a 36-foot

dividing strip.

Route 2-43 Separation at Tustin Avenue

A reinforced concrete box girder bridge consisting of

two adjacent structures each having four spans about 206

feet in total length supported on reinforced concrete abut-

ments and piers and providing for the freeway t\\ o clear

roadway widths of 28 feet, 36 feet apart.

Newport Avenue Undercrossing

A reinforced concrete box girder bridge composed of

two adjacent structures, one structure consisting of two
spans and the other structure consisting of three spans

about 180 feet and 227 feet in total length, respectivel\',

supported on separate reinforced concrete piers and com-
mon reinforced abutments and providing for the freewa\'

two 28-foot width clear roadways 36 feet apart.

change roadways and frontage roads surfaced with plant-

mixed surfacing on untreated rock base over imported

subbase material, and with two bridges. The existing

double, reinforced concrete bridge across the Santa Ana
River with approaches was constructed under a prior con-

tract. The two bridges to be constructed are briefly

described as follows:

A reinforced concrete box girder bridge about 102 feet

long consisting of one span supported on reinforced con-

crete abutments on concrete pile foundations. The bridge

will provide a clear roadway width of 28 feet for east-

bound traffic on Route 175, going over westbound traffic

on Route 43. The cast in place piling and structure excava-

tion has been completed.

A steel plate girder bridge about 102 feet long con-

sisting of two spans supported on reinforced concrete

piers and abutments on concrete pile foundations. The
contractor elected to use the cast-in-place concrete piles

cast in drilled holes for this structure. The native soil con-

sists of material varying from a fine river sand to a coarse

and Public Works
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ANAHEIM

Santa Ana Freeway . . .

Red Hill Avenue Undercrossing

A reinforced concrete box girder bridge composed of

nvo adjacent structures, each structure consisting of three

spans about 142 feet in total length, supported on separate

reinforced concrete piers and on common reinforced con-

crete abutments and providing 28-foot width clear road-

ways, 36 feet apart.

The ground areas adjacent to the separation structures

at Newport Avenue, Red Hill Avenue, Main Street and

Tustin Avenue (Route 2-43 Separation) were surcharged

with additional height of fill for a period of 60 calendar

days to an elevation 10 feet above the planned subgrade

in order to consolidate the deeper soil strata. It was be-

lieved advisable to use this type of construction as a pre-

caution in order to avoid later adverse settlement after the

fills were completed. The wisdom of using the surcharges

^•' (Lj P«r«lt» H.lls

Route 175 Freeway . . .

gravelly sand at the pile tip elevations. In order to elimi-

nate excessive caving in the drilling operations the entire

foundation area was first stabilized with sodium silicate

solution placed by jetting to desired depth. This is the

same solution called "water glass" that is used for pre-

serving eggs. After treating, stabilization occurred in a

few hours. Pile drilling operations then progressed very

smoothly and no holes were lost due to caving. Concrete

piers and abutments have been completed and structural

steel placed. When completed the structure will carry the

Santa Fe Railroad over the freeway.

The roadway excavation material encountered varied

\\ idely from a uniform river sand to a heavy wet clay.

Approximately 30,000 cubic yards of the clayey excava-

tion material from the Route 175-43 Separation area will

iiave to be loaded and hauled by trucks to make the em-

bankments from Placentia Avenue to Nortli Street. The
scrapers are also being used to haul and place the major

M eos/er/y ferminus of confrocf /ooking southerly on Roufe 43 of lemporory connection for delour to new hontjrje road
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UPPER-LookIng northerly a/ong consirvcilcr, toward end of job ot Firsf Streef Overcrossing. CENTER-too/c/ng southerly along construction ham top ol fill far New-
port Avenue Undercrosiing. LOWER-Looking southerly on construction from fill for Roufe 2/43 seporofion of Tusiin Avenue.
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Santa Ana Freeway . . .

is demonstrated by the following record of settlements

obtained during the surcharge period as follows:

Main Street Undercrossing 1.10 feet

Route 2-43 Separation (Tustin Ave.) 2.36 feet

Newport Avenue Undercrossing 1.27 feet

Red Hill Avenue Undercrossing 0.57 feet

Major Construction Items

Since the removal of the surcharge no further settle-

ments have been noted.

In addition to the bridges other major construction con-

sists of the following items:

290,000 cubic yards roadway excavation

3,000,000 station yards overhaul

670,000 tons imported borrow

170,000 tons imported base and subbase materials

23,500 tons plant-mixed surfacing

14,650 cubic yards portland cement concrete

pavement

64,000 square yards cement treated subgrade

1,600 cubic yards class "B" P.C.C. (curbs and
gutters)

26,500 linear feet 72-inch chain link fence

7,000 linear feet 18-inch to 24-inch reinforced

concrete pipe with miscellaneous collec-

tion structures and with drainage pump-
ing stations at First Street and at Main
Street

The roadway excavation came from the area between
Main Street and First Street and was used to make the

required embankments from Tustin Avenue to First Street.

The balance of the roadway embankments were made
from imported borrow material. The imported borrow
was obtained from a site on the Irvine Ranch approxi-

mately five miles southeasterly from Browning Avenue.
The borrow material consisted of a silty sand. It was
loaded, by means of a loader, into trucks and trailer com-
binations, hauled to the job and compacted in place by
a pneumatic-tired airport roller towed by a pneumatic-
tired tractor. This compaction unit was able to operate

at speeds of 10 to 20 miles per hour and satisfactory

compaction results were consistentl\- obtained. Major road-

way excavation and embankment construction are now
completed, frontage roads have been constructed, major
structures are nearing completion and imported base and
subbase materials have been placed on the main roadways.
It is anticipated that cement-treated base and portland

cement concrete paving operations will be completed by
July 15th. It is estimated that all construction work will

be completed and that this section of the Santa Ana Free-

way will be in use before the end of this year.

The approximate construction cost for this contract is

$2,000,000. Winston Brothers Compan\- of Monrovia is

the contractor, with Hugh S. Thompson as project man-
ager, and Charles W. Goss as the job superintendent.

G. C. Smith is the Bridge Department representative,

with the writer as resident engineer for the State Divi-

sion of Highways.

Route 1 75 Freeway . . .

portion of the imported subbase material which is being

obtained from a borrow pit on Orange County property"

adjacent to the highway. The imported subbase material

is a uniform river sand and is being compacted by means

of pneumatic-tired airport rollers towed by caterpillar

tractors. By constant watering and rolling the sand\' mate-

rial is maintained in a firm and stable condition so that the

DW-20s with carryalls are able to operate at high speeds

over the roadway while hauling material.

Drainage Control

The alignment crossed a portion of an old Orange
County cut and cover dump site just westerly of the

Olive Undercrossing. Approximately 13,000 cubic yards

of rubbish was removed from the roadway area and re-

placed with good material.

The drainage from the Route 175-43 (Santa Ana Can-

yon Freeway) intersection is concentrated b>- means of a

system of pneumatic mortar lined ditches, corrugated

metal pipes and reinforced concrete pipes into a centrally

located 54-inch reinforced concrete pipe and thence into

the Santa Ana River channel. Drainage across the freew a\'

on the northerly side of the Santa Ana River is provided

by means of a series of reinforced concrete box culverts

at various locations. The freeway traverses an old flood

plain of the Santa Ana River and "old timers" in the area

tell of seeing several feet of water over the fields adjacent

to the highway. It is believed that recent flood control

work upstream on the river has minimized the possibility

of this being repeated. Approximately 8,000 linear feet of

reinforced concrete and corrugated metal pipes of various

sizes in addition to 1,740 linear feet of reinforced concrete

box were required to provide for drainage needs.

Drainage pumping facilities are being constructed for

the depressed section of the North Olive Underpass, which
is about 12 feet below the bed of the Santa Ana River.

The depressed section of the westbound lane of Route

43 is drained through the 54-inch gravity pipe line north-

erly to the river.

Project 50 Percent Complete

The Santa Ana Valley Irrigation Company's canal par-

alleled the westbound roadway of Route 43 on the north.

.Approximately 1,600 feet of this open channel was re-

placed with a 78-inch reinforced concrete pipe. Double

rubber gasket joints were used in order to prevent any

leakage into the depressed section of the westbound road-

way on Route 43.

Construction operations are approximately 50 percent

complete at this time. It is estimated that all work will

be completed and the freeway will be opened for public

use before the end of the year.

The estimated cost of this section of the freeway is

approximately $1,100,000. B. J. Ukropina, Tom Polich,

Steve Krai and John R. Ukropina are the contractors

with George Ban as job superintendent. Don Keller is the

Bridge Department representative, and the writer is the

resident engineer for the State Division of Highways.
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Hdrbor rreewdy Construction in the

Wilmington-San Pedro Area

By F. E. STURGEON, Resident Engineer

O,Ni OK tlic n>ost important free-

ways being developed by the State

Division of Highways in the Los An-
geles area is the Harbor Freeway.

This freeway extends for 22.8 miles

from the four-level traffic interchange

structure near the Los Angeles Civic

Center to Battery Street in the harbor

area of Wilmington and San Pedro.

A total of 18 major construction proj-

ects have been awarded on this free-

way by the State, 17 of which are for

construction at the northerly end of

this freeway project.

On Jul) 22, 1954, work was started

at the southerly end on a 2.8-mile sec-

tion of the Harbor Freeway in the

City of Los Angeles between Battery

Street, San Pedro, and 0.2 mile north

of Pacific Coast Highway in Wil-
mington. This contract was awarded
to \'innell Company, Inc. and Vinnell

Constructors of Alhambra under a

joint venture. Bid price was 13,077,-

969.90 and provided for full freeway
construction complete with on- and
off-ramps and frontage roads.

Eight Bridges

Included in the contract were eight

reinforced concrete bridges, three pe-

destrian undercrossinijs, and three re-

taining walls. Also included was a

storm drain system ranging in size

from double 7-feet x 7-feet reinforced

concrete boxes to 24-inch reinforced

concrete pipes. Other items of work
consisted of a myriad of minor con-

tract items such as fencing, guard

railing, curbs, highway lighting sys-

tems, illuminated sign systems, com-
munication and signal systems, and

traffic signal systems.

At this writing the work is 60 per-

cent complete. All public utilities have

been relocated, and private facilities

of oil companies are 90 percent re-

located. Frontage roads have been

Close up view of contractor's haul road through Union Oil refineries area, showing bottom-dump semitrailer that attains maximum speed of 50 miles per hour
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Aerial view lootcing soutberty at excavation area and haut road through oil refinery. At left is Wilmington-

San Pedro Road. Traffic artery shown in background is Gaffey Street extending into San Pedro.

onstructed and traffic detoured

[hereon. Grading and bridge con-

fruction on the freeway section is

kogressing at a rapid rate.

(irading operations are worthy of

pecial note. A profile of the project

hows a maximum 85-foot cut at the

jutherly end of the job approxi-

lately 3,000 feet in length, having a

>td of 1,200,000 cubic yards. The
"eeway is carried the remaining dis-

ince on embankment, bridging C
treet, E Street, Anaheim Street and
acific Coast Highway.

The bid price for excavation is

).29 per cubic yard. Overhaul is

).10 per mile yard \\ith a 1,000-foot

free haul. For this earth-moving job,

the contractor moved in a fleet of 13

special built 22.7-cubic-yard water

level capacity bottom dump semi-

trailers. These "wagons," as they are

commonly called, and varying in num-
ber from 7 to 13 depending on length

of haul, are moving an average 7,500

cubic yards per eight-hour day. Other
equipment working in conjunction in-

cludes six D-8's, a heavy ripper, two
sheepsfoot roller units, three 3,000-

gallon sprinkler trucks, one 75-ton

rubber-tired compactor, and two

blades. Relative compaction tests aver-

age 94 percent.

Additional information on the

wagons as supplied by H. J. Yount,

Vice President of \annell Company
and project manager, is as follows:

The trailer is 35 feet long and trailer

plus tractor is 48 feet long. Maximum
width is eight feet. The trailer's load

is carried on eight pairs of truck tires.

The trailer axles have full air brakes

with foot and hand controls in the

cab. Weight of tractor and trailer

empty is 28,800 lbs. Maximum road

speed is 50 miles per hour. The open-

ing and the closing by compressed

air of the bottom dump gates is con-

trolled by the driver in the cab. Then
the entire load of 25 cubic yards can

. . . Continued on page 63
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State Highway Contracts Awarded
MAY, 1955

Del Norte County—US 101—Between one mile

north of Wilson Creek and 2.4 miles north of

Gasquet (portions) sixrface with plant-mLxed surfac

ing. 15.2 miles. Contract awarded to Peter Kiewit
Sons* Co.. Medford, Oregon, $99,613.70.

Humboldt County—US 101—Between one mile
south of Phillips\-ille and two miles south of Pep-
perwood, at various locations. Install new drainage

facilities and pave existing culvert inverts. Contract
awarded to Melvin W. Oldham & Harold P. Has-
tings, Lakeport, $13,447.

Humholdt County—FAS 120-4—About 1 1.5

miles southeast of Bridgeville at Martin Creek. Con-
struct a steel beam span bridge with reinforced con
cret-e deck and construct a graded roadbed and sur-

face with selected material. Contract awarded to

R. H. Douglas, Fortune, $44,736.

Mendocino County—SR 128—Between 8.7 miles
and 1 5 miles east of Boonville. Scarify and reshape
the existing roadbed, construct cement treated base,

place plant-mixed surfacing, install guide posts and
culverts. 6.3 miles. Contract awarded to Arthur B.
Siri, Inc., Santa Rosa, $174,113.

Mendocino County—SR 1—Between 0.6 mile
south and 0.2 mile north of Greenwood Creek, at

Elk. Construct a graded roadbed and place surfac-

ing, construct a reinforced concrete bridge, com-
pletion of which provides a bridge across Green-
wood Creek and approaches, all on new alignment.
0.9 mile. Contract awarded to Granite Construction
Co., Watsonville, $367,269.

Mendocino County—SR 1—Across Salmon Creek,
about 0.6 mile south of Albion. Clean and paint
the existing bridge. Contract awarded to Robert
A. Thompson & Chas. B. Murphv. San Fr.incisco.

$36,402.

Mendocino County—SR 1—Across Albion River
and Navarro River, between 18 and 22 miles fouth
of Fort Bragg. Clean and paint two steel bridges.
Contraa awarded to George C. Punton, San Diego,
$14,943.

Shasta County—US 299—Between Montgomery
Creek and 0.2 mile east of Hillcrest, approximately
35 miles northeasterly of Redding. 3.6 miles. Grade
and surface with plant-mixed surfacing on cement
treated base and untreated base, completion of
which provides a two-lane highway and frontage
roadway on new alignment, eliminating many sharp
curves. Contract awarded to Eaton and Smith. San
Francisco, $601,031.80.

Trinity County—FAS 1089—Between 1.9 miles
east of Costa Ranch and Buckeye Creek Road. Con-
struct a graded roadbed and install drainage facil-

ities. 3.3 miles. Contract awarded to Souza & Mc
Cue Construction Co., Inc., Yuba City, $94,674.

Butte County—SR 87—Across Dudley Creek,
Gold Run Creek and Dry Creek Overflow, about
four to ten miles northerly of the City of Oroville.
Construct three reinforced concrete bridges and
grade and surface approaches. Contract awarded to
Thomas Construction Co., Fresno, $42,727.

Butte County—FAS 757—Between Neal Road
and WagstafF Road, on Sk>-way in and near Para
disc. Construct a graded roadbed, place cement
treated base and plant-mixed surf.icJng. 2.8 miles.
Contract awarded to W. H. Darrough & Sons, Yuba
City, $205,668.

EI Dorado County—US 50—Between neur west
city limits of Placerville and 0.2 mile cast of Wash-
ington Street Overhead. Grade roadln-d and place
surfacing and bases and construct channeH?ation,
connections and approaches. 1.5 miles. Contract
awarded to Harms Bros., Sacramento. $368,157.25.

EI Dorado County—US 50—SR 93—.Adiaccnt
to Placerville, and between 1.2 miles cast of Ca-
mino and two miles east of Sportsman's Hall, nt
three locations. Place plant-mixed surfacing over the
existing surfacing. 10.2 miles. Contract awarded to
Harms Brothers. Sacramento, $72,935.

Glenn Cottnty—US 99—Between 0.3 mile south
of Willows and Tehama County Line. Widen the
existing roadbed, place imported borrow, surface

with plant-mixed surfacing on cement treated base
and untreated base. 7.8 miles. Contract awarded to

Baun Construction Co., Inc., Fresno, $152,381.25.

Nevada and Placer Counties—US 40 and SR 28—-At six locarions, near Truckee and Tahoe City.

Place plant-mixed surfacing over the existing sur-

facing and on cement treated base and apply seal

coats, 13.9 miles. Contract awarded to Gill Con-
struction Co., Bakersfield. $215,110.

In Sierra, Nevada, Placer, Colusa and Yolo
Counties—at various locations—Paint or surface

treat the exteriors of buildings. Contract awarded to

Fay L. Roberts, Susanville. $3,795.

Sutter and Butte Counties—Near Yuba City and
Oroville, at three locations. Place plant-mixed sur-

facing on existing surfacing and apply seal coat at

one location, widen the existing road and place

plant-mixed surfacing on cement treated base and
untreated base at another location, and place plant-

mixed surfacing on existing surfacing and apply
seal coat at the third location. 9.6 miles. Contract

awarded to Baldwin Contracting Company, Inc..

Marysx-ille, $154,909.41

Sutter County—SR 20—Between Meridian and
Suiter Causeway. Place plant-mixed surfacing over

existing pavement, construct untreated base shoul-

ders and apply seal coats. 3.2 miles. Contract
awarded to Baldwin Contracting Company , Inc.

,

Marysville $48,057.23.

Sutter County—Alt. US 40—Across Sutter By-
Pass, about five miles southwest of Tudor. Repair
the existing bridge. Contract awarded to Pacific

Bridge Company, San Francisco, $54,896.

Sutter County—FAS 926 and 1168—Benveen
one mile south of Striplin Road and Nicolaus Ave-
nue, on El Centro Boulevard. Widen the existing

shoulders and place planl-mLxed surfacing. 4.0

miles. Contract awarded to Granite Construction
Co., Watsonville. $72,301.

Yolo County—SR 99—Between Solano County
Line and 5.5 miles south of West Sacramento.
Place imported subbase material and untreated base
and apply a prime coat and double seal coat. 10.4

miles. Contract awarded to Asta Construction Co.,

Rio Vista, $234,401.

Alameda County—At the Ha\^vard Maintenance
Station. Construct a metal building and reroof an
existing building. Contract awarded to Walter H.
Gunn, Castro Valley, $7,993.

Alameda County—US 50—About one mile
northwest of Livermore. at Arroyo Las Positas. Con-
struct concrete aprons and wingwalls. construct

fences at and near the concrete box culverts. Con-
tract awarded to O. C. Jones & Son, Berkelev,

$2,601.25.

Contra Costa County—Between Summit and Di-

ablo State Park Highway. Apply a medium seal

coat to the existing bituminous surfacing, place

plant-mixed surfacing on portions of the roadbed
and reshape roadside gutters. 1 1.5 miles. Contract

awarded to O. C. Jones & Sons. Berkeley. $23,-

001.50.

SflMta Clara County—SR 42~Across Saratoga

Creek, about 1.2 miles and 1.1 miles west of Sara-

toga. Repair two bridges. Contract awarded to

Bridges Construction Co., San Jose. $7,343.94.

Santa Clara Cownty—SR 9—Between Route 2

and Beemer Avenue, on Mathilda Avenue. 0.9 mile.

Construct a graded roadbed and surface with plant-

mixed surfacing on cement treated base. Contract
awarded to Granite Construction Companv. Watson-
ville. $112,559.85.

Santa Clara County—FAS 1015—Between High-
wood Drive and Story Road, on Capitol Avenue.
Widen the existing bridge and grade approaches.

place plant mixed surfacing on untreated base, and
apply seal coats. Contract awarded to Lew Jones
Const. Co., San Jose, $31,781.35.

60

San francisco—US 101—Over the Presidio of

San Francisco and on the Marina Viaduct. Clean
and paint an existing bridge and an existing steel

stairway. Contract awarded to D. Zelinsky & Sons,

San Francisco, $53,214.

San Mateo and Santa Clara Counties—US 101—
Between 0.1 mile north of San Mateo-Santa Clara
County Line and 0.1 mile north of Universit>' Ave-
nue. 0.5 mile. Construct a graded roadbed, widen
the existing traveled way, place plant-mixed surfac-

ing over the existing pavement and on cement
treated base, widen the existing bridge and con-

struct channelization, connecrions and approaches.

Contract awarded to L. C. Smith Co.^ San Mateo,
$172,137.10.

Sonoma County—US 101—At the intersection

of Redwood Highway with East Fulton Road and
w^ith Fulton Road near Windsor. Install complete
in place, a flashing beacon and highway lighting

system. Contract awarded to Fred Esselink Electric

Co., Sebastopol. $3,660.

San Luis OWspo County—SR 137 and 125

—

Across Salinas River, 15 and 20 miles, r<spectively,

'

north of San Lixis Obispo. Clean and paint two
bridges. Contract awarded to Howard E. Clark, San

Luis Obispo, $9,393.

San Luis Ohispo County—FAS 1207—Between
1.7 and 2.1 miles northeast of Cayucos, on Old

Creek Road. Construct a graded roadbed and a steel

bridge. Contract awarded to P. J. Zuiderweg, San

Luis Obispo, $37,417.50.
j

Fresno County—SR 180—Between Derrick Ave-j

nue and Belmont Avenue. Construct a graded road-

way and surface with road-mixed surfacing. 1.1

miles. Contract awarded to L. B. Wells Construction

Co., Visaha, $24,480.

Kern County—SR 178—At Bowerbank Siding

about 22 miles west of Bakersfield. 0.9 mile. Con-

struct a graded roadbed and surface with plant-

mixed surfacing on cement treated base. Contract

awarded to Dicco Inc., Bakersfield, $45,939.

Kern County—FAS 884—Between Di Giorgk

Road and White Wolf Road, on Comanche Drive

2.8 miles. Construct a graded roadbed, surface wid
plant-mixed surfacing on cement treated base, con.

struct road-mixed surfacing on shoulders and remoT*'

and salvage a timber bridge. Contract awarded t(

Griffith Company, Los AngeJes, $91,804.

Los Angeles County—US 101—Between Gram
Avenue and Spring Street. Construct channelizatioi

and install and modify highway lighting and illumi,

nated sign systems. Contract awarded to C. O
Sparks, Inc. and Mundo Engineering Co., Los An
geles, $27,671.

Los Angeles County—US Alt. 101—Across Dc,

minguez Channel, about nine miles north of Oran^'

County Line. Clean and paint an existing bridgf

Contract awarded to Acme Maint. Engr. Co., Mor
tebello, $13,130.

Los Angeles County—Between Rosecrans Avenu
and Orange County Line, on Santa Ana Freewav

Install complete in place, highway lighting an

illuminated sign systems. Contract awarded to F

Seymour. Long Beach, $27,725.

Los Angeles County—SR 175—At the intersr.

tions of Artesia Avenue with Downey .Aveniu

Clark Avenue, Bellflower Boulevard .ind Woodru
Avenue. Install and modif\' the traffic signal sv

tems and highway lighting. Contract awarded i

Electric & Machinery Service, Inc., South Gat'

$12,872.

Los Angeles County—SR 178—Between Sa

Gabriel River and the Orange County Line, o

Carson Street. Construct a graded roadbed and plat

plant mixed surfacing on untreated base and modil

the existing traffic signal systems and highws

lighting systems. 1.7 miles. Contract awarded i

N. L. Basich. Garvey. $368,828.25.

Santa Barhara and Ventura Counties—SR 1-

and US 399—Clean and paint three steel bridg

and three tunnels. Contract awarded to J. P. Carre

Company. Los Angeles, $6,972.

California Highway



Merced County—US 99—BeHveen 0.5 mile and
2.7 miles north of Li\-inRston Underpass. Install,

complete in place, two scale houses, with truck
scales and weiKhtographs. Contract awarded to J. L.

I Webster, Gait, $34,853.

;
Tuolumne County—SR 120—Between 0.5 mile

east of Chinese Camp and Woods Creek. Construct
a graded roadbed and surface with plant mixed sur-
facing on untreated base on new alignment, elimi-
nating many curves. 1.9 miles. Contract awarded
to O. K. Mittry and Sons, Gardena, $287,912.60.

San Diego County—US 80—At Del Cerro Ave-
I
nue Connection, on Alvarado Canyon Road. Grade
and widen the existing roadbed, and grade and sur-
face the connecting road with plant-mixed surfacing
and untreated base. 0.9 mile. Contract awarded to
Einer Brothers Inc., Escondido, $15,206.80.

Son Diego County—US 80—Between Lytton
Street and Pacific Highway, in the City of San Di-
ego (portions). Place plant-mixed surfacing, on ex-
isting roadway shoulders. 1.4 mile. Contract
awarded to V. R. Dennis Construction Co., San
Diego, $1,890.50.

San Diego County—US 395—At Cambridge
Street. Construct a pedestrian undercrossing. Con-
tract awarded to N. M. Saliba Co., Gardena, $19,-
567.

JUNE, 1954, AWARDS
Del Norte County—US 101—Two miles east of

Myrtle Creek, remove an existing embankment,
construct two log cribs and restore the embankment
to its original grade. Contract awarded to Paul E.
Woof. Fresno, $26,790.

Del Norte County—FAS 985—Across Middle
•Fork of Smith River, about 11 miles northeast of
Crescent City, construct a bridge. Contract awarded
to G. M. Carr Co. and Bati Rocca, Santa Rosa
$88,791.

Humholdt County—US 101—Between Seventh
Street and 0.2 mile north of Arlington Way. Pave
island and median areas v\'ith Portland cement con-
^ete, prepare and plant roadside areas, and install
1 chain link fence. 1.4 miles. Contract awarded to
Watkin & Sibbald, San Anselmo, $34,837.10.

Humholdt Cmtnty—US 101—Between the south
:ity limits of Eureka and 0.5 mile north of the
lorth city limits of Eureka. Construct a reinforced
ironcrete bridge, widen portions of the existing road-
bed, construct sections of a graded roadbed and
ntersection channnelization and surface with plant-
'nixed surfacing on cement treated base and un-
reated base. 2.5 miles. Contract awarded to Ben C.
>rwick Inc., San Francisco, $842,406.

;

Humholdt County—US 101 and US 299 Be-
ween \Veott and 0.5 mile south of Freshwater
iummit, and between three miles west and 13
nUes east of Blue Lake (portions). Place plant-
aixed surfacing and construct a passing lane. 21.4
ailes. Contract awarded to Mercer, Fraser Com-
pany, Inc. and Mercer, Fraser Gas Co., Inc
kureka, $156,447.50.

;

Lake County—SR 29—Across Long Valley Creek
nd at Guenoc cattlepass, about one and two miles
spectively, north of Middletown. Replace an exist-
ig timber cattlepass with a reinforced concrete
attlepass. and construct a reinforced concrete slab
ridge. Contract awarded to E. H. Thomas Co..
as Vegas, Nevada, $18,713.

Memioeino County—US 101—Between 0.2 mile
orth of Sonoma County hne and 0.5 mile south
> Lanes Flat (portions). Place plant mixed surfac-
ig, repair a slipout and construct passing lanes.
1.4 miles. Contract awarded to Arthur B. Sin,
ic, Santa Rosa, $227,000.

Trmity County—US 299—Between one mile
ist of Trinity River Bridge and Prairie Creek.
ace road-mLxed surfacing over the existing base

|id apply seal coat. 7.4 miles. Contract awarded to
lercer, Fraser Co., Inc. and Mercer, Fraser Gas
.)., Inc., Eureka, $59,490.

Lassen and Plumas Counties—US 395 and US
It. 40—Between Doyle and 15.4 miles south and
tween 1.2 miles west of Portola and 0.4 mile

ipst of Lassen County line. Surface with plant
tixed surfacing. 33.2 miles. Contract awarded to
jell Construction Co., Reno. Nevada, $185,708.50.

Modoc County—FAS 1215—Between Lookout
and two miles east. Construct six reinforced con
Crete bridges, three across Pit River Slough, one
across Mamolh Slough and two across Roberts
Slough. Contract awarded to E. H. Thomas Co.,
Sacramento, $53,820.

Shasta Coimty—US 299—Between Burney and
Fall River Mills. Apply asphaltic emulsion paint
binder and surface with plant-mi.xed surfacing on
existing surfacing. 17.2 miles. Contract awarded to
Clements Construction Co., Centerville, $118,390.

Siskiyou County—US 99 and US 97—Between
0.8 mile north of Shasta County hne and Camp
Lowe; and between Weed and 8.3 miles north.
Surface with plant mixed surfacing on untreated
base and existing pavement; and construct a graded
roadbed and surface with plant mLxed surfacing on
cement treated base and existing pavement. 25.2
miles. Contract awarded to Peter Kiewit Sons Co..
Medford, Oregon, $272,979.

Siskiyou County—FAS 1089—Between Fort
Jones and Quartz Valley Road. Scarify and reshape
existing roadbed, apply a prime coat and surface
with plant-mixed surfacing. 6.8 mUes. Contract
awarded to Wm. S. & Bruce F. Rogers Co
Madera, $85,285.

Tehama County—FAS 1081—Between Lanes
Valley Road and Manton. Place plant mixed sur
facing on cement treated base and on existing base
materials, construct shoulders of untreated base,
place plant-mixed surfacing dikes and apply seal
coat. 7.2 mUes. Contract awarded to Fredrickson &
Watson Construction Co., Oakland, $105,305.55.

Trinity County—US 299—Between Vitzthum's
and one mile east of Tom Lang Gulch. Construct
a graded roadbead, place imported subbase material
and place plant-mixed surfacing on cement treated
base, completion of which provides a roadway on
new alignment eliminating many curves. 3.0 miles
Contract awarded to Eari L. McNutt Co., Eugene
Oregon, $585,134.20.

Colusa County—SR 45—Between 4.4 miles
north of Yolo County line and 1.7 miles north of
Wilkins Slough (portions). Place untreated base on
imported subbase material and road-mix the upper
portion. 3.8 miles. Contract awarded to W. H.
O'Hair Company, Colusa, $112,830.

El Dorado County—US 50—At Echo Summit
Mamtenance Station. Construct an extension to the
existing building and partitions in portions. Con-
tract awarded to Richard W. Porter, Yuba Citv
$15,605.

Glenn County—SR 45—Between 4.7 miles north
of Glenn and Hamilton City (portions). Construct
a graded roadbed, approaches and connections and
place surfacing and base. 9.5 miles. Contract
awarded to Ace Excavators, San Leandro, $237 -

295.25.

Piacer County—SR 89—At the Tahoe City Main
tenance Starion. Import fill material, grade, install
a culvert pipe, place road-mixed surfacmg, con
struct concrete sidewalks, install chain link fence
and furnish and install two gates. Contract awarded
to Floyd O. Bailey, Auburn, $11,154.

Placer, Yttba, and Nevada Cotmties—At four
locations. Place plant-mixed surfacing over the
existing surfacing. 11.3 miles. Contract awarded to
Brown-Ely Co., Contractors, Yuba City, $79,968.5 3.

Sacramento County—At the Headquarters Labo-
ratory Site, at 59th Street and Folsom Boulevard, in
the City of Sacramento. Relocate existing utility
lines, grade an unsurfaced area, grade and surface
a hardstand area, install a storm and sanitary sewer
system, stockpile and replace some existing base and
bituminous surfacing, and place untreated base,
plant-mixed surfacing and fog seal. Contract
awarded to Brighton Sand & Gravel Co., Perkins
$22,627.25.

Sierra County—SR 49 and 89—Between Bassetts
and 2.1 miles easterly and between Sattley and
Calpine. Place plant mixed surfacing over untreated
base. 4.2 miles. Contract awarded to Brown Ely Co.,
Contractors, Yuba City, $144,181.65.

Yoio and Colusa Counties—At three locations.
Place plant-mixed surfacing over the existing sur
facing. 16.7 miles. Contract awarded to Granite
Construction Co., Watsonville, $98,873.20.

Yuha County—At the Marysville Maintenance
Station. Construct a sign storage building and a
sign storage shelter. Contract awarded to Coursey
Construction Co., Yuba City, $19,090.

Alameda County—At the Administration Build
ing. Toll Plaza, San Francisco Oakland Bay Bridge
Rebuild the fireboxes of rwo boilers and replace
burners and boiler controls. Contract awarded to
Service Heat and Power Co., Oakland, $4,468.30.

Alameda County—At the intersections of Foot-
hill Boulevard with Bridge Street and East 14th
Street with Bridge Street and Grove Way. Install
traffic signal systems and highway lighting and con
struct channelization. Contract awarded to Abbelt
Electric Corp., San Francisco, $30,853.
Alameda County—At the Fruitvale Avenue Main

tenance Station. Construct a prefabricated metal
buildmg. Contract awarded to Walter H. Gunn
Castro Valley, $6,294.

Alameda County—At the intersections of East
14th Street with 150th Avenue and with 148thAvenue; of Jackson Street with Hesperian Boule-
vard; and Foothill Boulevard with Miramar Avenue
Construct channelization, instaU and modify traf-
fic signal systems and highway lighting. Contract

$27,022.75°
^°8^^''"°8 Design Corp., Berkeley,

Alameda County—At Lincoln Avenue Extension
Construct a graded roadbed and place plant mixed
surfacmg on untreated base and construct a rein

tr'sfoirT" ^"'?P''
°-' ">"•=• Con-ract awarded

$121,406.60"' "''''" * '""'• '"^' °^'"-d.

Alameda and Contra Costa Cot,nties—At various
locations. Place plant-mixed surfacing over the
existing pavement and cement treated base 8 2

?X fssHTLr"''' '" ^' ' '"'"^' «-

Contra Costa County—SR 21—Between Dan-
ville and 0.1 mile nonh of NeweU Avenue. Gradeand widen the existing roadbed with plant mixed
surfacing on untreated base and cement treated base
and place plant-mixed surfacing on the existing
pavement. 4.0 miles. Contract awarded to Galla
gher & Burk, Inc., Oakland, $244,071.94.

Marin County—US 101-Between Waldo and
3 mile north of Alto. Grade and surface with

piant-mixed surfacing on cement treated base, con-
struct a welded plate girder bridge, and install
highway lighting and illuminated sign system
conapletion of which provides a six-lane divided
highway, together with road connection ramps and
frontage roads. 1.9 miles. Contract awarded to Dan
^f^,'i'f..,°J-

^^^ "^^P"'" ^ '^"- Keeble, San Jose,
5> 1 ,1 56,675.50.

Marin, Sonoma, and Napa Counties—At various
locations. Place plant-mixed surfacing over the exist-
ing pavement. 21.8 miles. Contract awarded to
Reichhold & Jurkovish and Lee J. Immel, San
Pablo, $146,275.95.

Napa County—FAS 824—Across Napa River
near nonherly city limits of Napa. Construct a
reinforced concrete bridge. Contract awarded to
Lord & Bishop Inc. & Alvin O. Erickson Co., Napa
$183,314.

'

Santa Cru: Coimty—FAS 1146—On Freedom
Boulevard, between the Monument and the Town
of Freedom. Construct a graded roadbed, place un
ported subbase material and untreated base, sur-
face with plant-mixed surfacing and apply seal
coats. 0.6 mile. Contract awarded to Edward Keeble
San Jose, $49,921.

San Francisco County—Between Fulton Street
and Lake Street, on Park Presidio Boulevard. Widen
the existing roadbed and place plant mixed surfac
ing on concrete base and relocate and modify the
existing traffic signal systems, completion of which
will provide a six-lane divided highway. 1.0 mile.
Contract awarded to The Fay Improvement Co.,
San Francisco, $153,902.40.

San Francisco City and County—Between 18th
Street and Bryant Street at 9th and 10th Street
connections. Revise the existing deck drains and
construct two new deck drains. Contract awarded
to Adam Arras and Son, San Francisco, $1,129.40.

San Francisco—At the District IV Office. Clean
and paint the district office and garage. Contract
awarded to Dave Russ, San Francisco, $2,434.

nd Public Works
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Sail Mateo County—SR 5—Between 0.2 mile

south Junction Route 56 at Thornton and south

city limits of San Francisco Sign Route 1. Con

struct a graded roadbed and surface with plant

mixed surfacing on untreated base, construct rein

forced concrete extensions to an existing pedestrian

undercrossing, construct a new reinforced concrete

pedestrian undercrossing, install traffic signal and

highway lighting systems, construct channelization,

connections and approaches. 0.9 mUe. Contract

awarded to Chas. L. Harney, Inc., San Francisco,

$322,850.55.

San Maleo County—At the Burlingame Main

tenance Station. Join two existing metal buildings

by erecting foundation, front and rear metal walls

and roof over an existing 10 foot by 14-foot space

including the placement of Portland cement con

Crete floor, heating, electrical and sanitary facilities.

Contract awarded to Stevenson Pacific, Redwood

City, $3,889.

San jVlalco, Santa Clara, and Santa Cruz Coun-

ties .^t various locations. Place plant mLxed sur

facing over the existing pavement. 21.3 miles. Con

tract awarded to L. C. Smith Co., San Mateo.

$129,315.50.

Sonoma County—SR 104—Bet^veen south city

limits of Sebastopol and 0.1 mile west of Route

1. Widen the existing roadbed on portions of the

project, construct a graded roadbed on a portion

and place plant-mixed surfacing on the existing

pavement and on cement treated base. 3.7 miles.

Contract awarded to Arthur B. Sin, Inc., Santa

Rosa, $226,798.

Sonoma Counly—At the Petaluma Maintenance

Station, about i mUe south of the City of Petaluma.

Construct a prefabricated metal building. Contract

awarded to Walter H. Guun, Castro Valley, $6,983.

Santa Barbara County—US 101—Between 0.5

miles west of Arroyo Hondo and Gaviota. Con

struct graded roadbeds with approach roads, ramps

and highway connections, and place Portland

cement concrete pavement on bituminous treated

subgrade and plant-mixed surfacing on cement

treated base, completion of which provides a four-

lane divided highway. 3.7 miles. Contract awarded

to Frederickson & Watson Construction Co., Oak

land, $786,666.66.

San Bettito and Monterey Counties—US 101

—

At various locations. Place plant mixed surfacing

over existing pavements. 10.5 miles. Contract

awarded to Granite Construction Co., Watsonville,

$64,525.

San Luis Obispo County—US 101—Between
Russell Turn and Arroyo Grande. Construct a

graded roadbead and pave mth Portland cement

concrete on cement treated subgrade and plant-

mixed surfacing on cement treated base, construct

a reinforced concrete bridge and widen an existing

bridge, completion of which provides a four lane

divided highway with approach roads, ramps and

connections. 4.6 miles. Contract awarded to Ma-

donna Construction Co., San Luis Obispo, $919,

930.

San Luis Obispo County—SR 125—Between five

miles east of Route 56 and San Gabriel Avenue.

Place plant mixed surfacing on cement treated base

and existing surfacing. 7.9 miles. Contract awarded

to Valley Paving and Construction Co., Inc., Pismo

Beach, $52,786.50.

Son Li.is Obispo County—At California State

Polytechnic College. Place road mixed surfacing on

the existing roads and parking areas, construct a

graded roadbed and surface vrith plant mixed sur

facing and Portland cement concrete pavement on

untreated base, and construct reinforced concrete

structures. Contract awarded to C. E. Huberts &

Son, Coalinga, $34,835.

San Luis Obispo County—At various locations.

Place plant mixed surfacing over the existing pave

mcnls. 18.4 miles. Contract awarded to Valley

Paving Sc Const. Co., Inc., Pismo Beach, $72,386.50.

Fresno County—US 99—Between San Joaqum

Street in the City of Fresno and West Street.

CJradc and pave with concrete pavement on cement

treated subgrade and construct six bridges, four

of reinforced concrete, and two of steel, and con

struct two pumping plants, completion of which

provides a four lane divided highway with bridges

at El Dorado Street Overcrossing, Tehama Street

Ovcrcrossjng, Newlsen Avenue Undercrossing, Paci-
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fie Avenue Overcrossing, Kerman Branch Under

pass, Belmont Avenue Overcrossing and pumping

plants at Tehama Street Overcrossing and at Ker

man Branch Underpass. 1.8 miles. Contract

awarded to Gene Richards, Inc., D. M. Underdown.

Gene Richards, Fresno, $1,253,555.86.

Fresno County SR 180—On B Street between

White's Bridge Avenue and Fresno Street. Surface

with plantnuxed surfacing on the existing pave-

ment and on cement treated base on the existing

shoulders. 0.6 mile. Contract awarded to Gene

Richards, Inc., Fresno, $16,315.50.

Fresno irnd Madera Counties—SR 180 and 41,

and US 99—At various locations. Place plant

mixed surfacing on existing surfacing. 23.2 miles.

Contract awarded to Stewart and Nuss, Inc., Fresno,

$116,067.50.

Kern County—At various locations. Place plant-

mixed surfacing over the existing surfacing. 30.9

miles. Contract awarded to Dicco, Inc., Bakers-

field, $155,876.

Kern County—SR 178—Between three tniles

west and one mile west of Democrat Springs.

Widen portions of existing roadbed and place road

mixed surfacing. 2.3 miles. Contract awarded to

Dicco, Inc., Bakersfield, $119,681.50.

Kern County—SR 178—At Bodfish Maintenance

Station. Erect a prefabricated metal truck shelter,

metal gas and oil house, concrete fuel pump island,

prefabricated pump house, and surface a portion of

the yard. Contract awarded to Rand Construction

Co., Bakersfield, $21,976.50.

Kern County—SR 141—In and adjacent to the

City of Bakersfield, at the intersection of Route 141

with H Street. Install traffic signal system and

highway lighting. Contract awarded to McCror>'

Electric Co., Fresno, $8,570.

Kern County—SR 143—Between Di Giorgio Road

and Panama Road. Construct a graded roadbed and

place plant-mixed surfacing on cement treated base.

1.1 miles. Contract awarded to Griffith Company,

Los .\ngeles, $147,759.40.

Ttilare County—US 99—Between 0.5 mile north

of Earlimart and 0.5 mUe north of Pixley. Com
pletion of this contract wUl provide a four-lane

divided highway, constructed of graded roadbeds,

paved with Portland cement concrete on cement

treated subgrade, graded frontage roads, ramps and

connecting roads and surfaced with plant mLxed

surfacing on cement treated base, together with five

reinforced concrete bridges at Deer Creek, at Ave

nue 76 Undercrossing, at Avenue 96 Overcrossing.

at D Street Overcrossing and at Avenue 100 Over

crossing. 5.8 miles. Contract awarded to Gordon

H. Ball, Danville, $1,521,676.20.

Tulare Count)—US 99—Between Tulare Air

port and Tagus. Plant shrubs and trees. 8.0 miles.

Contract awarded to Olivers Flowers Shop and

Nursery, Fresno, $17,031.75.

Tulare County—At various locations. Place

plant-mixed surfacing on existing surfacing. 4 / .0

miles. Contract awarded to Griffith Company, Los

Angeles, $209,683.50.

Los Angeles County—On LIS 101, in the City

of Los Angeles—Between Barham Boulevard and

MulhoUand Drive. Place plant mixed surfacing over

shoulder areas and construct drainage facilities.

0.5 mile. Contract awarded to Schroedcr & Co., Sun

Valley, $26,861.50.

Los Angeles Count)—At various locations, in the

Cities of Los Angeles and Glendale. Place plan.

mixed surfacing on the existing pavement and sur

facing. 8.5 miles. Contract awarded to Schroeder &

Co., Sun Valley, $74,228.

Los Angeles County—At various locations, in

and near the City of Los Angeles. Construct altera

tions at six pumping plants. Contract awarded to

Walker and Murphy, North Hollywood, $5,182.50.

Los Angeles County—SR 19—Between Pearl

Street in Pomona and Foothill Boulevard. Widen

the existing street roadway and place plant-mixe<l

surfacing on untreated base and over portions of

existing plant mixed surfacing and modify traffic

signals and roadway lighting systems, completion of

which provides four lanes for through traffic and two

lanes for parking. 2.8 miles. Contract awarded to

M. S. Mecham & Sons, South Gate, $473,234.50.

Los Angeles County—US All. 101—Across Ala

milos Bay. Repair the existing bridge. Contract

awarded to Johnson Western Constructors, San

Pedro, $11,880.

Los Angeles County—US Alt. 101 and SR 107

—

Between CaUfomia Street in Santa Monica and

West Channel Road in Los Angeles, and benveen

1 37th Street and Broadway in Hawthorne. Surface

with plant mixed surfacing. 1.8 miles. Conttact

awarded to Schroeder & Co., Sun Valley, $20,-

496.24.

Los Angeles County—SR 19 and 35—At various

locations. Place plantmixed surfacing on the exist-

ing pavement. 4.8 miles. Contract awarded to

Warren Southwest Inc., Torrance, $27,604.

Los Angeles County—SR 35—Between Pioneer

Boulevard and San Jose Creek, about 0.8 mile north

of the north city limits of Whittier. Construct

shoulder areas and realign portions of an existing

highway by grading, placing imported subbase

material, placing plant-mixed surfacing on untreated

base and on existing pavement, and applying seal

coats. 1.4 miles. Contract awarded to Vido Kovace-

vich Company, Rosemead, $107,097.45.

Los Angeles and Ventura Counties—US 99 and

US 101—At truck weighing stations near Castaic

and near Montalvo. Install signal systems, lighting

and portions of water system. Contract awarded tc

Oilfield Electric Co., Ventura, $7,876.50.

Orange Count)—US 101 and SR 19—At varioui

locations, on Route 2 between La Entrada Place

and Central Avenue, and on Route 19, between

Route 2 and Los Angeles County line. Place plant

mixed surfacing on the existing pavement. 6.4

miles. Contract awarded to SuUy-MUler Contractinj

Co., Orange. $35,528.50.

Orange County—SR 62—Between 0.2 mile soutt

of Imperial Highway and Whittier Boulevard. Con

struct a graded roadbed and surface with plant

mixed surfacing on untteated base, and remove ai

existing bridge, concrete curbs and structures. 1.1

miles. Contract awarded to Sully-Miller Contractin)

Co., Orange, $138,200.01.

Orange County—SR 171—At Stanton Main

tenance Station, on Katella Avenue east of Hun

tington Beach Boulevard. Construct a truck shelter

including utilities. Contract awarded to Prccisioi

Fabricators Inc., Paramount, $10,848.

Orange County—At various locations. Plac

plant-mixed surfacing on the existing pavement

14.2 mUes. Contract awarded to SulIy-MiUer Coo

tracting Co., Orange, $54,882.80.

Ventura County—At various locations. Plac I

plant-mixed surfacing on the existing pavement an

surfacing. 10.6 miles. Contract awarded to Wester

Motor Transfer Inc., Santa Barbara, $47,696., 0.

Ventura County—At various locations. Surfac

with plant-mixed surfacing. 8.5 mUes. Contrat

awarded to Baker & Pollock, Ventura, $33,250.

Ventura County—US 399—Between Route

and 0.3 mile south of MiUs School. Grade ani

surface with plant-mixed surfacing on untreate,

base, construct four reinforced concrete badges ii

Stanley Avenue Undercrossing, Shell Road Unde<

crossing. Pipe Line No. 3 Undercrossing. Pil

Line No. 1 Undercrossing, and install highwa,

lighting and traffic signal systems, completion ()

which provides a four lane divided highway t,

gether with a frontage road and on and off-ramp

on new alignment. 4.1 mUes. Contract awarded
J

Guy F. Atkinson Company, Long Beach, $1,736

022.50.

Riverside County-FAS 700—Between Tyl.

Avenue and Van Buren Street, on Arlington Aveou

Construct a graded roadbed, place plant mixed su

facing on cement treated base and apply \eal coal

1.4 miles. Contract awarded to Robert E. L. Park

Co. and Lowe & Watson, Claremont, $112,039.7

Riverside and San Bernardino Counties—At vai

ous locations. Place plant-mixed surfacing over tl

existing surfacing. 33.3 miles. Contract awarded

Matich Brothers, Colton, $252,183.70.

San Bernardino County—US 99—Between o.

mile west of Colton and the Santa Ana Riv<

Grade, place imported base material, constru

cement treated subgrade and Portland cement co

Crete pavement, place plant mixed surfacing ov

imported base material, cement treated base ai

existing pavements, construct eight bridges

Rancho Avenue Off ramp Ovcrcrossings, Thi

Street Undercrossing, Colton Overhead, INm

California Highwa)



Street Ovt'rhcud, Pavillion Spur Overheiul. Route
31 26 Separation, Warm Creek Bridge, VVarin
Creek Overflow Bridge and a pumping plant, all

of reinforced concrete construction, completion of
which will provide a t^vo graded four lane divided
highway, together with on-ramps, off-ramps, and road
connections, on new alignment. 2.4 miles. Contract
awarded to W. F. Ma.iwell & Hermreck and
Easter, Los .Angeles, $1,736,751.65.

Sau BernaTiUno County—US 66-395—Construct
buildings and other improvements at Maintenance
Station. 1.4 miles easterly from Baker. Contract
awarded to Dill & Robinson, Baiming, $59,937.10.

San BeTHardino County—SR 18—Between Ral-
ston Avenue and 40th Street, on Siena Way. Sur-
face the widened area with plant-mi.\ed surfacing
over the existing material and construct curbs,
sidewalks and driveways. Contract awarded to R. A.
Erwin, Colton, $5,043.75.

San BernaTtlino County—US 95—Between Aque-
duct Road and 7.7 miles north of Pyramid Peak.
Place road-mi.\ed surfacing over the existing sur
facing. 10.0 miles. Contract awarded to F. H. Har-
ris, San Bernardino, $31,945.

San Bernardino County—SR 177—Between
Orange County line and Pipe Line Avenue. Widen
the existing traveled way and place plant-mixed
surfacing on existing surfacing. 4.8 miles. Contract
awarded to E. L. Yeager Co., Riverside, $57,457.50.

San Beniardino County—FAS 1199—On San
i Bernardino Avenue between Mulberry and Fontana

I

Avenues. Construct graded roadbeds and place
pKmt mi.xed surfacing thereon and over existing
p.nement, apply seal coats. 2.3 miles. Contrac
lu.irded to George Heiz & Company, San Bernar-
dino, $123,807.90.

Sii?i Bernardino County—At the Slate Highway
District Shop. Develop and plant grounds. Con-
tr.iLt awarded to Charlton Nurseries, San Bemar
limn. $2,116.03.

Iiivo County—SR 76—Between Otey's and
Bishop. Construct a graded roadbed and surface with
r id mixed surfacing on cement treated base and
imported base material and widen three existing
limber tresle bridges. 3.6 miles. Contract awarded
to Thomas Construction Co., Fresno, $123,118.40.

/ii>o and Kern Counties—At various locations.
PI isc plant-mi.xed surfacing and road mixed sur-
t.iiing over the existing surfacing. 17.5 miles. Con-
tr.ist awarded to N. L. Basich, Garvey, $145,870.
Kcm County—US 6 and US 466—Benveen 0.8

mile north of Mojave and Boron. Construct a two
I

lane highway by grading, placing imported borrow.
i

plant-mixed surfacing, on untreated base and apply-
ing a seat coat. 21.7 miles. Contract awarded to
H.irms Bros., Sacramento, $552,712.50.

Mono County—US 395—At the Crestview Main-
• ttn.ince Station about 48 miles north of Bishop.

Construct an extension to an existing building.
Contract awarded to D. L. Nicoll, Mammoth Lakes,
S2.182.53.

Mono County—US 395—Between Route 95 and
-Mpine Coimty line. Revise drainage facilities and
.ipply fog seal coat. 7.6 mUes. Contract awarded to

J. Henry Harris, Berkeley, $31,553.10.

Mono County—At various locations. Place road
' mixed surfacing over the existing surfacing. 13.8

miles. Contract awarded to J. Hemy Harris, Berke
lev, $69,465.

Mo7io Countj—SR 40—Between 10.3 miles east
! r.oute 23 and Nevada State Line; about 17

- southwesterly of the town of Lee \'ining.
rniies. Grade and apply penetration treatment to

iiiaated base. Contract awarded to Payne Con
miction Co. and Marchio, Baker, Trewhitt Co.,
liK.. Oakland, $176,938.

Mono County—FAS 1093—From 5.5 nules to
i • ' miles southwest of Bridgeport. Construct a

d roadbed and surface with road mixed sur-
.i; on imported base material. 8.1 miles. Con-

Tact awarded to Pa>Tie Construction Co. and
Marchio. Baker, Trewhitt Co., Inc., Oakland, $172,-
516.30.

Alpine County—SR 89—Between MarUeeville
and 0.6 mile northerly. Construct a graded roadbed,
place imported base material and road-mix the
upper inches. 0.6 mile. Contract awarded to Lee
Const. Co., San Leandro, $49,999.70.

Amador County—SR 88—Between 2.0 miles south
of lone and the junction with Route 34. Construct
a graded roadbed and surface with plant mixed sur-
facing, completion of which will provide a high-
way on new alignment eliminating curves. 2.0 miles.
Contract awarded to W. II. Darrough & Sons, Yuba
City, $127,522.55.

Amador County—FAS 950—Between State
Route 97, about 2.5 miles south of lone and State
Route 34. Construct plant-mixed surfacing on un
treated base. 2.1 miles. Contract awarded to Claude
C. Wood Co., Lodi, $66,280.

Amador, Calaveras, and San Joaquin Cotmties—
At various locations. Surface with plant-mixed sur-

facing. 15.3 miles. Contract awarded to Rice Broth
ers. Inc., Lodi, $74,944.75.

Merced County—FAS 555—Between US 99 and
Le Grande Road, on Plainsburg Road.- Construct a

graded roadbed and place plant-mixed surfacing on
untreated base. 3.3 mUes. Contract awarded to

M. J. Ruddy and Son, Modesto, $135,841.60.

Merced, Stanislaus, and San Joaquin Counties—
-At various locations. Surface with plant mixed sur-

facing and construct channelization. 21.9 miles.

Contract awarded to A. Teichert & Son, Inc., Sacra
mento, $115,609.

San Joaquin County—US 99—Between Ripon
and 0.2 mile west of Austin Road. Plant shrubs
and trees. 3.6 miles. Contract awarded to Lou S.

Tsunekawa, Stockton, $9,878.35.

San Joaquin Cmtnty—At the State Highway Dis-
trict Shop and Maintenance Yard, in Stockton.
Plant trees, shrubs, ground cover and lawn. Con-
tract awarded to Stephen L. Vistica & Son, San
Mateo, $8,835.80.

Solano County—US 40 and SR 12—At the inter

sections of Rockville Road with US 40 and Pennsyl-
vania Avenue with Texas Street. Install traffic

signal system and highway lighting and modify
the existing traffic signal system. Contract awarded
to R. Goold and Son, Stockton, $7,235.

Solano County—At various locations. Place
plant-mixed surfacing and subseal with asphalt. 14.7
miles. Contract awarded to Frederickson Bros..

Emeryville, $104,330.20.

Tuolumne County—SR 108—Between Twain
Hart and McCoy Saddle. Place plantmixed sur
facing. 17.8 miles. Contract awarded to Beerman
and Jones, Sonora, $104,152.

Imperial County—At various locations. Surface
with road-mixed surfacing. 22.8 miles. Contract
awarded to N. L. Basich, Garvey, $68,964.

Imperial County—SR 202—Between Route 12
near Coyote Wells Underpass and two miles west
of Mt. Signal. Construct a graded roadbed and
place road-mixed surfacing and construct two rein-

forced concrete bridges. 22.6 miles. Contract
awarded to N. L. Basich, Garvey, $279,700.60.

Rirerside County—SR 146—At various locations
between Palo Verde and Wiley Hill Log Cabin.
Surface with road-mixed surfacing. 6.4 miles. Con-
tract awarded to F. H. Harris, San Bernardino,
$21,685.

San Diego County—US 101—.At Mission Ave
nue Overcrossing in Oceanside. Install metal plate
guard railing. Contract awarded to Roy C. Ek,
San Diego, $3,662.50.

San Diego County—US 80—Between Lake Mur
ray Boulevard and 0.3 mile east. 0.3 mile. Grade,
place imported subbase material, place plantmixed
surfacing on untreated base and apply seal coat,
completion of which provides a two-lane frontage
road. Contract awarded to Griffith Company, Los
Angeles, $27,938.75.

San Diego County—US 395—Between Lake
Hodges and Brotherton Road. Place plantmixed
surfacing on the existing pavement and shoulders
and apply seal coat. 2.0 miles. Contract awarded to
Ralph B. Slaughter, Julian, $23,474.

San Diego County—SR 79—Between Cuya-
maca and Julian. Surface with road-mixed surfac-
ing. 7.2 miles. Contract awarded to Ralph B.
Slaughter, Julian, $21,280.

San Diego County—SR 76—Benveen Oceanside
and Bonball (poriions). Surface with plant-mixed
surfacing. 3.7 miles. Contract awarded to R. E.
Hazard Contracting Co.. San Diego, $13,981.20.

Evans Is Appointed

Asphalt Institute

District Engineer
Veteran California liiiihwav en^i-

neer Don G. Evans of Los Angeles

has been named district engineer for

the Asphalt Institute, serving South-

ern California and Arizona. In an-

nouncing the new appointment.

President J. E. Buchanan of the

Asphalt Institute said Evans would
make his headquarters at Los Angeles.

In 1927 Evans centered his area of
operations in California where he
served with the California Division

of Highways in various capacities

until his retirement.

HARBOR FREEWAY
Continued from page 59 . . ,

be dumped and spread in a windrow
in about 20 seconds with no stopping
of the vehicle.

The writer is resident engineer
working under general supervision of

Assistant District Construction Engi-
neer Haig Ayanian, Assistant District

Engineer Frank B. Cressy, and Dis-

trict Engineer W. L. Fahey. The
Bridge Department representative is

Fred H. Buck.

Representing the contractor on the

job is G. F. McAfee. The contractor
is making exceptional progress and it

is anticipated that this freeway will be
completed and opened to traffic con-
siderably in advance of the estimated

date for completion, which is June 18,

1956.

Son Diego County—SR 198—Between 0.2 mile
south of La Mesa City limits and Lemon Avenue.
0.6 mile. Place plant-mixed surfacing, construct
concrete curbs and sidewalks and apply seal coats.

Contract awarded to Daley Corp., San Diego,
$14,587.

San Diego County—SR 75—Between Coronado
Heights and R. H. Dana Place. Construct graded
roadbeds and place plant-mixed surfacing on
cement treated base and existing pavement and con
struct four reinforced concrete bridges at Silver
Strand State Park Undercrossing, and three at Sil-

ver Strand State Park Pedestrian Undercrossings,
completion of which wrill provide a four-lane
divided highway together with ramps and under-
crossing. 7.8 miles. Contract awarded to Daley
Corp., San Diego, $768,038.70.

Sart Diego and Imperial Counties—.At various

locations. Surface with plant-mixed surfacing. 11.7

miles. Contract awarded to R. E. Hazard Con-
tracting Co., San Diego, $75,748.
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HARRY L. KILE
Continued from page 49 . . .

continuing need to "get out of the

mud" and partly because of the lack

of usable data about traffic.

Among Kile's other contributions to

the science of highway planning is the

development of accident analysis tech-

niques which led to the present punch-

card tabulation system of accident

records.

Mr. and .Mrs. Kile have lived in

Davis since 1928. He is a member of

the Faculty Club at the University of

CaUfornia, Davis campus. The Kiles

have a daughter living in Berkeley,

and a three-year-old grandson.

EARL A. PARKER
Continued from page 49 . . .

w ar period, "Ace" was assigned to the

District Traffic Department. Here he

made some of the first traffic studies

for the famous four-level traffic inter-

change structure at the crossing of

the Harbor-Pasadena Freeways and

the Hollywood Freeway. When con-

struction began after the war, he was
assigned as resident engineer on the

first contract on the Santa Ana Free-

\\a\-. With the expanding construc-

tion program following the war,

"Ace" was appointed as field super-

visor over all construction jobs in

District \'U. He was appointed senior

highway engineer in 1950.

NOW ON LIST

HEADQUARTERS
AIR MATERIEL FORCE, EUROPE

Ground So^ety Division

APO 633, New York, N. Y.

California Highways and Public

Works, Sacramento, California

Gentlemen: I recently reviewed a

copy of your excellent publication,

California Highways and I'tihlic

Works. This publication \\ as found at

one of our air depots in France.

If possible, I would like to be placed

on the distribution list for this publi-

cation.

\'er\- trul\- vours,

E. L. Newman
Chief Safety Engineer

SIERRA BUTTES
This piciure was faken a few miles east of Sierra Cify from

Sfafe Sign Rouie 49 in Sierra County

64 California Highways



GOODWIN J. KNIGHT
Governor of California

CALIFORNIA HIGHWAY COMMISSION

FRANK B. DURKEE . . Director of Public Works

and Chairman

H.STEPHEN CHASE Sacramento

JAt^ES A. GUIHRIE, Vice Chairman

San Bernardino

ROBERT E. McClURE .... Santa Monica

F. WALTER SANDELIN Ukiah

FRED W. SPEERS Escondido

CHESTER H. WARLOW Fresno

C. A. MAGHETTI, Secretary Davis

T. fREO BAGSHAW Assistant Director

A. H. HENDERSON Deputy Director

C. M. "MAX" GILLISS . . Assistant Deputy Director

DIVISION OF HIGHWAYS
GEO. T. McCOY

State Highway Engineer, Chief of Division

R. M. GILLIS . . . Deputy state Highway Engineer

CHAS. E. WAITE . . Assistant State Highway Engineer

EARL WITHYCOMBE . Assistant State Highway Engineer

F. W. PANHORST . . Assistant State Highway Engineer

J. W. VICKREY . . Assistant State Highway Engineer

R.H.WILSON . . . Assistant State Highway Engineer

F. N. HVEEM . . . Materials and Research Engineer

GEORGE F, HELLESOE . . . Maintenance Engineer

J. C. YOUNG Engineer of Design

G.M.WEBB Traffic Engineer

MILTON HARRIS Construction Engineer

H. B, LA fORGE . Engineer of Federal Secondary Roads

C. E. BOVEY . Engineer of City and Cooperative Projects

EARL E. SORENSON Equipment Engineer

H. C. Mccarty office Engineer

J. C. WOMACK Planning Engineer

J. P. MURPHY .... Principal Highway Engineer

F. M. REYNOLDS . . . Principal Highway Engineer

E. J. SALDINE .... Principal Highway Engineer

A.L.ELLIOTT .... Bridge Engineer—Planning

I. 0. JAHLSTROM . . . Bridge Engineer—Operations

J. E. McMAHON , . Bridge Engineer—Southern Area

L. C. HOLLISTER . . . Projects Engineer—Carquine;

E. R. HIGGINS Comptroller

Right of Way Department

FRANK C. BALFOUR . . . Chief Right of Way Agent

E.F.WAGNER
. . Deputy Chief Right of Way Agent

GEORGE S.PINGRY Assistant Chief

R.S.J.PIANEZZI Assistant Chief

E. M. MacDONALD Assistant Chief

District IV

B.W.BOOKER. . . AssistantState Highway Engineer

District VII

P.O.HARDING
. . Assistant State Highway Engineer

District Engineers
AUN S. HART District I, Eureka

J.W.TRASK District II, Redding

A.M.NASH District III, Marysville

J.P.SINCLAIR District IV, San Francisco

L.A.WEYMOUTH .... District IV, San Francisco

E. J. L. PETERSON . . . District V, San Luis Obispo

E.T.SCOTT District VI, Fresno

W. L. FAHEY District VII, Los Angeles

E.T.TELFORD District VII, Los Angeles
C- V.KANE District VIII, San Bernardino
F- E.BAXTER District IX, Bishop

JOHN G.MEYER District X, Stockton

E.E.WALLACE District XI, San Diego
HOWARD C.WOOD Bridge Engineer

Stale-owned Toll Bridges

DIVISION OF CONTRACTS AND
RIGHTS OF WAY

Legal

ROBERT E. REED Chief Counsel

GEORGE C. HADLEY Assistant Chief

HOLLOWAY JONES Assistant Chief

DIVISION OF SAN FRANCISCO
BAY TOLL CROSSINGS

NORIvlAN C. RAAB .... Chief of Division

BEN BALALA Principal Bridge Engineer

DIVISiON OF WATER RESOURCES

A. D. EDM0N5T0N

State Engineer, Chief of Division

G. H. JONES Assistant State Engineer, Sacramento

River Flood Control Project, Supervision of Safety

of Dams, Sacramento-San Joaquin Water Supervision

T. B. WADDELL

Assistant State Engineer, Water Resources Investi-

gations, Central Valley Project, Irrigation Districts

HARVEY 0. BANKS .... Assistant State Engi-

neer, Water Rights and Water Quality Investigations

MAX BOOKMAN

Principal Hydraulic Engineer, Los Angeles Office

HENRY HOLSINGER Principal Attorney

T. R. MERRYWEATHER
. . . Administrative Officer

DIVISION OF ARCHITECTURE

ANSON BOYD . State Architect, Chief of Division

H.S. HUNTER Deputy Chief

ROBERT W. FORMHALS

Administrative Assistant to State Architect

Administrative Service

E. W. HAMPTON . Assistant State Architect, Administration

WADE 0. HALSTED Principal Estimator

CARLETON PIERSON . . Supervising Contracts Writer

H. R. CROWELL Fiscal Assistant

Planning and Design Service

P. T. POAGE

Assistant State Architect, Design and Planning

A. F. DUDMAN . . . Principal Architect, Sacramento

JAMESA. GILLEM . . Principal Architect, Los Angeles

CARLA. HENDERLONG

Principal Mechanical and Electrical Engineer

C. L. IVERSON .... Chief Architectural Draftsman

JOHNS. MOORE . . . Supervisor of Special Projects

GUSTAVVEHN Production Manager

Construction Service

CM. HERD Chief Construction Engineer

CHAS. PETERSON . . . Principal Structural Engineer

Area Construction Supervisors

THOMAS M. CURRAN Area I, Oakland

J. WILLIAM COOK Area II, Sacramento

FRANK R. AUSTGEN Area III, Los Angeles

Area Structural Engineers,
Schoolhouse Section

M. W. SAHLBERG Area I, San Francisco

M. A. EWING Area II, Sacramento

ERNST MAAG Area III, Los Angeles

printed CALIFOB.NIA STATE P R 1 .S T 1 .S' C OFFICE 19714 6-55 39.400



California Highways and Public Works

DIVISION OF Highways
p. O. Box 1499

Sacramento. California

RETURN POSTAGE GUARANTEED

Seattle Public Library,

Seattle,

Wash

,

SEC. 34.66 P. L. &R.
f. S. POSTACiE

PAID
Sacramento, Cal.

Permit No. 152



fIjUfc iXLSTAGH^

SMtttf Public Library

NOV 91955



Californin Highways

and Public Works
Official Journal of /he Division of Highways,

Deparfment of Public Works, Stafe of California

KENNETH C. ADAMS, Ed/for

HELEN HALSTED, Assistant Editor

MERRITT R. NICKERSON, Chief Photographer

Vol.34 September-October Nos. 9-10

Public Works Building

TweKlh and N Streets

Sacramento

L

Published in the interest of highway development in Cali-

fornia. Editors of newspapers and others are privileged to

use matter contained herein. Cuts will be gladly loaned

upon request.

Page

Carved by the Wind and Sea, This Arch in the Natural Bridges State Park in

Santa Cruz Is a Tourist Attraction. Photo by Robert A. Munroe, Photo-

graphic Section, Department of Public Works, M. R. Nickerson, Chief Cover

Santo Ana Freev/ay, Illustrated - 1

By W. L. Fahey, District Engineer

Freeway Ramps, Illustrated 1

4

By George M. Webb, TrofTic Engineer, and R. J. Israel, Assistant Troffic Engineer

Camarillo Study, Illustrated 17

By John F. Kelly, Headquarters Right of Way Agent

Burns Freeway, Illustrated

By Alan S. Hart, District Engineer

Memory of Late Michael J. Burns Honored by Knight

Fresno Freeway, Illustrated

By Earl T- Scolt, District Engineer

Employees Receive Twenty-five-year Awards

Cow Palace, illustrated

Concrete Pipe Jacking, Illustrated

By Robert M. Innis, Resident Engineer

New Unit of Eastshore Freeway Is Opened to Public, Illustrated

Slurry Seal Coat, Illustrated

By Merle L. Nelson, Highway Engineering Associote

Rapid Progress, Illustrated

Foothill Freeway, Illustrated

By C. J. Verner, Resident Engineer

Retirements From Service -

Wallace Tendered Farewell Dinner by Many Friends, Illustrated ,

Ceremony Marks Completion of New Freeway, Illustrated

Son Jose Job, Illustrated

By Harold J. Flonnery, City Engineer, San Jose

San Francisco Chamber of Commerce Urges Freeway Projects, Illustrated

Southern Tour, Illustrated

By C. A. Moghetti, Secretary, Highway Commission
Address communications to

CALIFORNIA HIGHWAYS AND PUBLIC WORKS State Chamber Recommends Highway Projects, Illustrated

P. O. Box 1499 Los Angeles Makes Recommendations —
Sacramento, California - , ,. , ,- . . * j j

State Highway Contracts Awarded

24

25

27

30

32

34

36

37

39

40

42

42

46

48

50

52

54

54

62



j)d n td /\nd r rc6wdy T^iieMitit'^enf

By W. L. FAHEY, District Engineer, District VII

I HE SANTA ANA Frecwav is one of the

most important traffic arteries on the

system of freeways being constructed

by the State Division of Highways to

serve Southern Cahfornia. This free-

way extends from the easterly ter-

minus of tiie Hollywood Freeway at

Spring Street in the Los Angeles Civic

Center in a generally southeasterly di-

rection for a total length of 42.8 miles

through the Cities of Buena Park,

Anaheim, Santa Ana, and Tustin to

a junction with the San Diego Free-

way near the Town of El Toro. This

freeway, following as it does a north-

westerly-southeasterly direction gen-

erally paralleling the Pacific Ocean

coastline, makes it of great strategic

value because so many of the other

important traffic arteries in this part of

the State have been established in a

generally northerly-southerly or east-

erly-westerly direction.

Benefits Two Counties

Measured in travel time, the Santa

Ana Freeway brings Orange County
closer to the Los Angeles metro-

politan area, and this is proving of

immense benefit to both areas. The
development of critically needed hous-

ing projects and large industrial manu-
facturing plants along the route of

the Santa Ana Freeway is an indica-

tion of the economic value of this

freeway. Since the last issue of Cali-

foriiin Highways and Public Works,

I
three important events have occurred

that affect the Santa Ana Freeway.

Winston Brothers Construction

Company of .Monrovia completed its

$2,000,000 construction contract and

opened the 2.5-mile southerly exten-

sion of the Santa Ana Freeway from
I-"irst Street in the Cit\^ of Santa Ana,
through the City of Tustin and south-

erly to Browning Boulevard. Winston
Brothers are not newcomers in the

freeway construction field. They have

successfully carried out prior con-

struction on the Santa Ana Freeway,

W. L. FAHEY

the Hollv^\•ood Freeway, and now
have in progress two adjoining con-

tracts on the San Bernardino Freeway

that will complete 9.4 miles of this

freeway between West Covina and

Pomona at a cost of 15,500,000.

The second event was the comple-

tion of four undercrossing bridges to

carry county road traffic arterials over

the Santa Ana Freeway between the

Town of Norwalk and the City of

Buena Park by the contractors, Ukro-

pina, Polich, Krai, and Ukropina of

San Gabriel. This contracting organi-

zation has on the Santa Ana Freeway

completed seven previous contracts of

freeway construction for which the

contract allotments total $10,923,000.

This important construction, recently

completed between Norwalk and

Buena Park at an estimated cost of

$1,050,000, made it possible for the

first time to eliminate all existing

traffic crossings at grade and take out

the traffic signals that were a serious

impediment to the free flow of traffic

on this portion of the Santa Ana Free-

way that had been previously built to

expressway standards.

Longest Full Freeway

With the completion of these grade

separation bridges, the Santa Ana
Freeway became a full freeway for

the entire 18.8 miles in Los Angeles

County. Combining this mileage with

the 10 miles of the completed Holly-

wood Freeway, which in effect is a

northwesterly extension of the Santa

Ana Freeway, motorists traveling be-

tween the San Fernando Valley in Los

Angeles and Buena Park in Orange

County have available a total length

of 28.8 miles. This is the longest

stretch of full freeway in Southern

California.

The third event that created consid-

erable impact traffic-wise on the Santa

Ana Freeway was the opening of Dis-

neyland. Disneyland is located in Or-

ange County just westerly of the

Santa Ana Freeway intersection with

Harbor Boulevard. It is reported that

27,742 visitors were attracted to Dis-

neyland on Monday, July 18, 1955,

when the park officially opened its

gates to the general public. Some

25,000 invited guests were present

the day before at the official dedi-

cation ceremonies. Cahfornia Gover-

nor Goodwin J. Knight was present

and play a prominent role in the dedi-

cation.

Governor Pays Tribute

In his message commemorating the

opening, Governor Knight said:

"We in California are proud of Disney-

land and of our fellow Californian, Walt

Disney. For a quarter of a century, he has

consistently and tirelessly worked to provide

fine, wholesome entertainment to millions of

American families. Many of the characters

he has created have become universal sym-

bols of laughter and happ'ness to young and

old alike. Disne>land is a monument to hu-

manity's desire for happiness and enjoyment

of life's blessings."



Since location in this unique park

was of prime importance, Walt Dis-

ney retained the Stanford Research

Institute in June, 1953, to make an

extensive site and location study. The
Stanford project was under the direc-

tion of C. B. Wood, Jr. The institute

is a nonprofit corporation affiliated

with Stanford University. It conducts

extensive research for government

and private industry.

The considerations in selection of

the site were of more than passing in-

terest to the Division of Highways.

Aside from the traffic effect on state

highways serving the area, it consti-

tutes an outstanding example of the

benefit of freeways. The evaluation

process, similar in some respects to

those of other major industries and

developments adjacent to freeways, is

concrete evidence of the economic

importance of the growing freewa\-

system.

Selection of the site from among
many possible sites was made after a

year's study in location analysis and

a complete search of land records.

Among other qualifications, utility

conditions, accessihilit_\', topography

and envionmental characteristics were
considered. Even annual rainfall fig-

ures helped in making the final deci-

sion. During this period Stanford Re-

search Institute conducted a complete

economic feasibility study of the en-

tire Disneyland project. This included

a thorough surve\- of attendance pat-

terns for amusement areas and the

projection of an annual rate of opera-

tion for Disneyland.

Report Cites Benefit of Freeway

In carrying out the comprehensive

investigation for the Walt Disney

productions that resulted in the selec-

tion of the present site for Disney-

land, the Stanford Research Institute

on August 28, 1953, submitted a re-

port entitled, "An Analysis of Loca-

tion Factors for Disneyland." The ad-

vantages and disadvantages of many
possible sites over a wide-spread area

were considered and analyzed. This

report placed great emphasis upon the

traffic carrying potentialities of the

Santa Ana Freeway, and in the analy-

sis of all of the possible sites that were

considered in the Orange County area,

the pro.ximity of the Santa Ana Free-

way was noted and considered in de-

tail. The fact that the site for Disney-

land as finally selected and developed

lies close to the Santa Ana Freeway
and its intersection with Harbor Bou-
levard is an indication of the value

which the investigators placed upon
the Santa Ana Freeway for providing

adequate vehicular ingress and egress.

An interesting phase of the problem

that developed from the Stanford re-

search investigations was the analysis

that was worked out from a consider-

ation of "A Theoretical Peak Da\' At
Disneyland." At the start of this par-

ticular problem, statement was made:

"On the theoretical peak day the ad-

missions will be primarily limited by
the abilir\' of one lane of the Santa

Ana Freeway to deliver cars to Dis-

ne\land. Additional admissions arriv-

ing over routes other than the Santa

Ana Freeway will be roughly propor-

tional to the population densities in

the areas feeding these other routes."

It was concluded that coming from

the northwest into Disneyland the

looltJng southeasterly showing new homes built within last three years adjoining Dollison Drive between Florence Avenue from which this photograph was taken and

the Southern Pacific Railroad over which grade separation bridge on Santa Ana Freeway is shown in background, left

California Highways



UPPER-
of passen

river boat

passenger
glimpse of "Tomo

iwoyi, and Public Works



Santa Ana Free^vay vould carry 62

percent of the total traffic into Dis-

neyland, whereas coming from the

southeast into Disneyland via Katella

Street, the Santa Ana Freeway would

bring in 13 percent of the Disneyland

traffic. Thus the Santa Ana Freew ax-

can be expected to handle 75 percent

(jf the traffic to Disneyland. In this

manner, the importance of the Santa

Ana Freeway as a traffic carrying fa-

cility to Disneyland was conclusively

established by the Stanford Research

Institute.

The Santa Ana Freeway exerts a

great influence on the industrial and

residential growth within its sphere of

influence. It is a strong factor in the

huge industrial expansion that is oc-

curring easterly and southeasterly of

Los Angeles. John F. Kell\' and Ed-

ward P. Riley, Right of Way Agents

for the Division of Highways, writing

in the July-August, 1954, issue of Cali-

jor Ilia Higlraays and Public Works,

have presented in detail the advantages

that the Santa Ana Freeway ofl^ers to

the development of industrial business.

The>- presented the views of repre-

sentatives of many companies operat-

ing industries along the Santa Ana
P'reeway and summarized their find-

ings as follows:

"1. The freeway is distinctly a property

appreciation factor to adjoining

property.

"2. The freeway is on asset from an

advertising standpoint to business lo-

cated on a frontage road.

"3. Moving to an industrial location near

the freeway has made it possible to

retain customers discouraged by

traffic congestion.

"4. The freeway contributes immeasur-

ably as a convenience factor to em-

ployees and business associates.

"5. Industrial location on frontage road

along the freeway accounts for addi-

tional business per month which is

attributable entirely to prospective

customers using the freeway.

"6. The freeway facilitates distribution of

goods. Crosstown delivery from south

to north has been reduced to one-

third the former time.

"7. The freeway is advantageous in di-

recting customers to the plant without

their getting lost on unknown indus-

trial streets.

Enhanced Land Values

"The enhanced land values and the en-

thusiastic endorsement by the property

owners conducting business along these

Looking northwesterly toward Santa Ana-San Bernardino interchange with widening construction in progress

on Los Angeles River bridge shown center left
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LEFT—Looking southeasterly along Santa Ana Freeway showing overpass bridges /or Florence Avenue and traffic interchange roadways. If is interesting to note that

substantially all of the homes shown in this photograph were constructed within the last five years, for the most part during the period when the Santa Ana Freeway

was under construction. RIGHT— Looking southeasterly showing Lever Brothers Manufacturing Company's $15,000,000 plant ad'tacent to Santa Ana Freeway.

frontage roads is conclusive evidence that

when industrial improvement represents the

highest and best use for land, the location of

an industrial site in close proximity to a

freeway is a definite advantage.

"

While this studv of Messrs. Riley

and Kelley did not include the part

of the Santa Ana Freeway in Orange
County it is a foregone conclusion

that substantially the same findings

would have resulted because new in-

dustries are continually springing up
along this freeway in the Orange
County area.

On this same general subject Harry
E. Bergh, Planning Director for Or-
ange County, in commenting recently

on the Santa Ana Freeway, said:

"For a period of about 20 years prior to

actual commencement of the program to

convert Manchester Avenue to a freeway
the Orange County Planning Commission
has recognized the great importance of this

route as an arterial connection between cen-

tral Orange County and the Los Angeles
metropolitan area.

"The commission through its recommen-
dations to the board of supervisors in the

adoption of zoning regulations included spe-

cial set-back lines to protect the route for

future widening. These regulations were
zealously adhered to by the commission in

its administration of the constant demand for

special zoning permits to the end that when
the time came to proceed with conversion
of the old two- and three-lane route into a

modern freeway great costs were saved in

removal of buildings which would undoubt-
edly have been erected as close as possible

to the former narrow roadway.

"Furthermore, when the outward reach of

industrial development began to evidence

itself in demand for large factory sites in

Orange County and it was especiall>' desir-

able for the manufacturer to have a 'front-

window' on this great arterial the commis-
sion saw, and grasped, the opportunity to

further protect this route by its recommen-
dation for development of these sites with

adequate oflf-the-highway parking and co-

ordination of egress and ingress for the sites

with the State Division of Highways.

"This procedure of the planning function

in government thus added great taxable

value to the county, it gave the industriaUsts

sites which are especially valuable to their

needs, and, since the plants occupy large

acreages, it removed thousands of feet of

frontage on the freeway from the threat of

'shoestring' or fringe type roadside business

development."

Orange County Benefited

William Gallienne, Executive Sec-

retary of the Associated Chambers of

Commerce of Orange County, re-

cently in discussing the Santa Ana
Free\\'ay, said:

"The effect of the Santa Ana Freeway on
industrial growth and residential develop-

ment is an interesting study. There is no
doubt, of course, that the Santa Ana Free-

way played a potent part in bringing indus-

try to Anaheim and FuUerton; likewise, the

Santa Ana Freeway has materially helped

the residential development from Bucna Park
through Anaheim and Fullcrton and on to

Santa Ana and Orange.

"It could be said that the Garden Grove
home development which is probably the

greatest in Orange County stems from the

fact that people can travel via Highway 39

and hit the Santa Ana Freeway, and be in

Los Angeles in almost 30 minutes.

"Our predicted population for Orange
County in 1960 is 500,600 people. However,
at the rate we are going with almost 400,000

people now, we will probably have approxi-

mately 600,000 or 650,000 in 1960."

One of Early Freeways

In point of time tlie Santa Ana Free-

way ranks as one of the earliest free-

ways initiated for the Los Angeles

area. It may be considered as starting

in 19.?.^ when Lloyd Aldrich, City En-

gineer for the City of Los Angeles,

who recently retired from city serv-

ice, was instructed by the Los Angeles

City Council to investigate and pre-

pare preliminary plans for the con-

struction of a new viaduct for Aliso

Street. The then existing steel girder

bridge at this location had proved in-

adequate to serve vehicular traffic and

the double tracks of the Pacific Elec-

tric Railway Company. Grade cross-

ings over the tracks of the Santa Fe

Railway Company and the L'nion Pa-

cific Railroad Company were the

cause of much traffic delay. It was

apparent that the proposed improve-

ment would do much to correct the

intolerable traffic situation that had

developed even as early as 19.^3.

This important construction project

^^•as started on November 6, 1939, by
the City of Los Angeles as a coopera-

tively financed Federal Works Prog-

and Public Works



ress Administration project. In addi-

tion "to the funds supplied by the

Federal Government, contributions to-

ward financing the project were made
by the State, the county, the city and

the railroad companies. At the con-

clusion of the WPA work, a city con-

tract was let to the Contracting En-
gineers Company to finish incomplete

portions of the project. It was finalK-

completed and opened to the public

by appropriate ceremonies on August

14, 1944. This unit of construction by
the City of Los Angeles at the junc-

tion of the Santa Ana Freeway and

the Ramona Freeway, as it was then

called, became an essential part of

these two freeways.

Earl Warren Comments

Earl Warren, now Chief Justice of

the U. S. Supreme Court, who was
then the Governor of California, said:

"On the occasion of the dedication of the

Aliso Street V^iaduct, it is a pleasure to ex-

tend greetings and congratulations to the

City of Los Angeles and to the County of

Los Angeles.

"This 55,000,000 project is an excellent

example of what cooperation between the

State and local political subdivisions can

accomplish in the development of our great

California Highway System. The Arroyo
Scco Parkway is another outstanding monu-
ment to this sort of cooperative effort. The
State is justifiably proud of its contribution

of 5746,123 to this undertaking.
"1 he Aliso Street grade separation is an-

other long step forward in solving vehicular

traffic congestion in the downtown area of
Los Angeles. Over the viaduct will flow a

huge volume of such traffic from the pro-
posed Ramona Parkway and the Santa Ana
and Hollywood Parkways, both of which
arc on the postwar program adopted by the
California Highway Commission.
"Recognizing the future needs for freeways

in large metropolitan centers, the Highwa\-
Commission is giving much study to this

t\pc of highway development and the Aliso

Street X'iaduct is a component part of its

planning in this direction."

New Traffic Facility

This construction by the City of

Los Angeles that was completed on
August 14, 1944, was hailed bv all as

an outstanding engineering achieve-

ment and rightly so. On that day there

was no thought that vehicular traffic

would so increase in the shf)rt span of

10 years that major reconstruction at

this location in the amount of $2,850,-

000 would be necessary, but such has

proven to be the case.

Photograph by Assistant Resident Engineer Tom Chew, showing prestressed precast reinforced concrete

girder 60 feet long, weighing 24 ions, being swung into place to widen Santa Ana Freeway bridge over

Los Angeles River.

On January 14, 1954, a contract

amounting to |5 1 3,400 was awarded
to Charles .MacClosky of San Fran-

cisco for the construction of a new
interchange bridge to carry west-

bound traffic on the San Bernardino

(Ramona) Freeway southbound on

the Santa Ana Freeway. With the

completion of this high level bridge

on July 12, 1955, westbound motor-

ists on the San Bernardino Freeway
who desire to travel south on the

Santa Ana Freeway make the inter-

change directly and easih-. They no
longer have to pull off at Mission

Road and make two very difficult left

turns in order to get onto the Santa

Ana Freeway.

This new traffic facility is also

proving of great advantage to in-

bound motorists on the San Bernar-

dino Freeway who desire to go to the

easterly section of downtown Los An-

geles business district because the\- can

now take the new high level bridge,

proceed southerly on the Santa .\iia

I-reeway, and utilize w hichcxcr exits

are most convenient for them at First

Street, Fourth Street, and Seventh.

Starting on page 30 of the March-
April, 1955, issue of California Hi_^b-

ivays and Public Works resident

engineer Warren B. James' story en-

titled, "Prestressed Girders," described

this construction. He also explained

how' the use of prestressed precast re-

inforced concrete girders in the por-

tions of the new bridge that spanned

the freeway traffic lanes greatly ex-

pedited the completion of this struc-

ture and caused much less interference

with public traffic.

Aliso Street Widened

On Jul\' 16, 1954, a contract was

awarded Oberg Brothers Construction

Company of Inglewood that provided

for w idcning the Aliso Street viaduct

a mininuim amount of 41 feet so that

it could be converted into an eight-

lane freeway. The contract allotment

for this project was $2,034,500. This

contract is now substantially com-
pleted.

Motorists in the Los Angeles area

have had occasion during the past year

to become familiar with this construc-

tion work easterly of the Los Angeles

Civic Center, across the Los Angeles

California Highways



River nnd nt the iunction between the

San l5crii;u\liiio and Santa Ana Free-

ways. There is no location in Soutii-

ern CaUfornia wliere reconstruction of

existing higli\\a\- facilities to convert

to modern frecwa\- standards liave

l)ecn carried out under such severe

conditions of vehicular traffic move-
ments.

There are some 129,000 vcliiclcs per

da\' utilizing this section of freeway.

The State's contractors were able to

make no move whatsoever in going

forward with their construction work
without first considering the effect on
public traffic. They must assure them-

selves that whatever operations they

started could be carried out with

safety for their own employees and

also \\ith safety for the passing motor-
ists. The fact that so much work has

been accomplished since reconstruc-

tion w ork was first started in this area

early in 1954 without there having

been serious accidents resulting from
construction operations certainly indi-

cates very commendable and careful

management on the part of the State's

contractors.

Public traffic has been discommoded
by construction work in progress.

This has been evident every day as

one saw long lines of vehicles mov-

ing through construction operations at

reduced speed. Tiie I.os Angeles City

police officers of the Traffic Division

under Deput\' Chief Harold Sullivan

are to be complimented for their effi-

ciency in handling and directing traffic

through construction. Alan)- serious

traffic snarls have been avoided due
to their efforts, and the construction

schedule has been speeded up.

Project Speeded Up

Questions have been asked us as to

why this construction has taken so

long and why haven't more efforts

been made to speed things up. Every-
thing possible to speed up operations

has been done.

In designing this extensive recon-

struction project and in preparing the

contract specifications the State Divi-

sion of Highway's has done many
things to expedite the work and to

shorten the period of construction.

The shortest possible time limits were
established for doing the required con-

struction. In order to keep traffic mov-
ing smoothly in six lanes during the

construction period, a temporary tim-

ber trestle 10 feet wide and 200 feet

in length was designed and con-

structed over Center Street so as to

widen the bridge sufficiently to pro-

vide the six lanes. Another item to

expedite the work was the utilization

of prestressed precast reinforced con-

crete girders 80 feet long, w eighing 24

tons each, to be placed as the bridge

tleck over the Santa Fe Railway on
the west bank of the Los Angeles

River and over the Union Pacific and
Southern Pacific Railroads on the east

hank of the Los Angeles River. By
this efficient method, the customary

placing of falsework on railroad right

of way that would have greath' inter-

fered with the railroad traffic was
avoided, construction operations were
speeded up, and the time of construc-

tion was greatly reduced since these

girders could be fabricated at the

same time other work was in progress.

Construction Time Saved

Another item of design that is

speeding up the work is the carrying

out of the plan for utilizing most of

the old girders over Mission Road.

The utilization of this portion of the

existing bridge structure by remodel-

ing as necessary to fit it in with the

new highway grade system was a

great time saver. Another feature of

the design \\ hich made it possible for

the contractor to save construction

time was the determination of span

Looking easterly from Santa Ana Freeway showing industrial development along frontage road in East Los Angeles area

and Public Works



looting northeasterly showing toward background the section of the Santa Ana Freeway and Harbor Boulevard with Disneyland in foreground

lengtlis to permit maximum reuse of

contractor's forms and falsework.

Speeding up of construction work
lias been accomplished hv good plan-

ning on the part of the contractors.

Aletliods for extensive multiple use of

forms have been worked out, and
methods for moving large units of

falsework intact have been frcquentl_\'

utilized. The forms and falsework for

the north half of the Center Street

undercrossing were moved on rollers

as a unit into place for building the

south half of the separation. The 242-

foot Los Angeles River arch rib false-

work was moved intact from the

south rib to the north rib. This in-

cluded the soffit forms for the rib.

Alost of the falsework bents on the

west approach spans were moved in-

tact from span to span. In this manner
much time \\ as saved.

It is anticipated at this time that all con-

tract work in this area will be entirely

completed and ready for final acceptance

during October, 1955.

The pressing need for a new high-

way arterial between the Los Angeles

central business district southeasterly

through the industrial area and ex-

tending into Orange County was quite

generally recognized some 20 years

ago. To li.st by name all the civic-

minded individuals who have had an

important part in the development of

the Santa Ana Freeway would be an

impossible task because so many of the

important contributions by some indi-

viduals would be certain to go un-

noted. The same can almost be said

even of an attempt to list the various

organizations which had an important

part in developing the Santa Ana
Freewav.

Early Reports on Freeways

Turning to the earlier reports that

were first published that served to

focus public attention on the great

traffic need for freeways was the pub-

lication by the Engineering Depart-

ment of the Automobile Club of

Southern California of a report dated

April 16, 1937, entitled, "Traffic Sur-

California Highways



vev, Los Angeles Metropolitan Area."

In this report routings were shown

for nc\\' "motorways" radiating in all

directions from the downtown Los

Angeles area. Later, under (.late of

December 7, 1939, a coniprchcnsi\c

report was made by the City of Los

Angeles Transportation Engineering

Board, the Citizens Transportation

Survey Committee, and the Works
Progress Administration, in which a

new proposed highway arterial be-

tween the Los Angeles downtown
area extending in a general southeast-

erly direction toward Orange County
was advocated. These arterials were

called "parkways," and portions of

those routes designated on the map
accompanying this report that are

labeled "Ramona Parkway," "Long
Beach Parkway Extension," "OK'mpic
Parkway," and the "Santa Ana Park-

way" approximate quite closely the

present routing of the Santa Ana Free-

way. In this report credit is given to

other cooperating agencies as follows:

Los Angeles Traffic Association, Cen-

tral Business District Association, Los

Angeles County Regional Planning

Commission, and the Automobile Club

of Southern California.

Future Routes Protected

The Los Angeles County Planning

Commission and its counterpart in

Orange County, the Orange County
Planning Commission, through their

control of subdivisions have been in-

strumental in protecting future free-

way routes from encroachments by
proposed subdivisions, housing proj-

ects, and industrial developments that

would have otherwise increased the

later costs of right-of-way acquisition.

Another important publication which
gave further support to the Santa Ana
Freeway development was the report

by the Los Angeles Metropolitan Park-

way Engineering Committee dated

March 30, 1946, entitled, "Inter-

regional, Regional, .Metropolitan Park-

ways." This report gave valuable in-

formation to the Joint Fact-finding

Committee on Highways, Streets and
Bridges of the California Legislature

in its deliberations prior to the adop-
tion of the Collier-Burns Highway
Act of 1947, the passage of which
greatly increased state highway funds

available for freeway construction.

The Collier-Burns Act discontinued

as such the one-fourth cent of gas tax

previously allocated to state highwa\'

routes through cities. In the over-all

additional financing \\hich it pro-

\idcd, it passed the complete respon-

sibility to the State of California for

constructing and maintaining all state

highwa\s through all cities within the

State.

First Contract

The first contract awarded by the

State Division of Highways on the

Santa Ana Freeway was for the sec-

tion from Kearney Street to Soto

Street. This \\as awarded January 16,

1946, and completed December 11,

1947. Since that time a total of 68

major contracts have been completed,

having a total value of $34,000,000.

At the present time four major con-

struction contracts are now in prog-

ress, totaling 110,000,000. All of these

are now in final stages of completion,

having already been opened to public

traffic.

Other contractors who have com-

pleted construction contracts on the

Santa Ana Freeway and who have not

been previously mentioned in this

story are the follo\\ing:

Peter Kiewit Sons' Co., Byerts & Dunn,

Mike Radich & Co., J. E. Haddock, Ltd.,

Looking southeasterly along the Santa Ana Freeway showing in foreground recently completed Sfioemofcer

Avenue Overpass Bridge. The other three recently completed bridges at Carmenlta Road, Alondra Boulevard,

and Valley View Avenue are shown in background.
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W. J. Distelli, Spencer-Webb Co., Jannoch
Nurseries, Vido Kovacevich Co., Electric

and Machinery Service Inc., Hueftig,

Schromm, & Bennett, Econolite Corp.,

Sully-Miller Contracting Co., Ralph A.

Bell and United Concrete Pipe Co., Ets,

Hokin and Galvan Inc., C. O. Drauker,

Inc., Westates Electrical Construction Co.,

Clinton Electric Corp., Henry C. Soto

Corp., Webb and White, Fischbach and
Moore Inc., George W. Peterson and
Jack W. Baker, Newbery Electric Corp.,

Justice-Dunn Co., A. S. Schulman Electric

Co., C. O. Sparks and Mundo Engineer-

ing Co., D. & M. Sprinkler Co., K. E. C.

Company, Ed Seymour, Wulfert Co. Inc.,

Contracting Engineers Co.

Right-of-Way Acquisition

Right-of-way acquisition on the

Santa Ana Freeway has progressed in

an orderly manner \\ith a minimum
number of condemnation proceedings
being required. To date there has

been e.xpended for rights of way a

total of slightly more than $16,000,-

000. Thus completed construction,

construction in progress, and rights of

way now represent a total investment

of 160,000,000.

There have been many interesting

features in connection with the devel-

opment of the Santa Ana Freeway
that have been previously reported

in California Highirays and Public

]Vorks.

In the November-December, 1953,

issue, J. W. Greene of the Bridge De-
partment reported construction diffi-

culties at the Simons Underpass where
there was built a structural steel

through girder-type bridge carrying

the two main line tracks and two lead

tracks of the Santa Fe Railroad across

the Santa Ana Freeway. It consists of

two spans each, approximately 104

feet long, supported on reinfrced con-

crete abutments and a center pier of

structural steel columns. There are

four structural steel girders connected
by 21-inch and 30-inch floor beams,

with a total weight of 1,250 tons. The
interior girders are over 1 1 feet in

depth and weigh 192 tons each. They
were fabricated in three parts, the

largest weighing 76 tons. These in-

terior girders weigh over one ton per

foot, being possibly the heaviest per

foot that the Bridge Department has

Looking southeasterly along the Santa Ana Freeway showing grade separation with Santa Fe Railroad and
Lincoln Street Overcrossing. On the right side of the freeway are shown new subdivisions and homes that

were built during and since the freeway construction.

yet designed. The two interior steel

columns weigh 23 tons each. There
are about 3,000 cubic \ards of con-
crete in the abutments, wingwalls and
center pier footings. The Simons Un-
derpass was completed and opened to

the full load of railroad traffic on Oc-
tober 6, 1952.

Projects Described

Also in the November-December,
1952, issue is a story entitled. "Nor-
walk Diagonal," by M. E. Cessna, dis-

trict engineer, retired. This important
link in the Santa Ana Freeway, ex-

tending from Rosemead Boulevard

northerly of the Town of Downey to

Rosecrans Avenue southerly of the

Town of Norwalk, was approximately

five miles long. This area has been
the scene of intensive residential de-

velopment. A few years ago the land

passed through was almost exclusively

agricultural, being largely in orange

groves, while today thousands of new
homes are visible on both sides of the

freeway and very little acreage is left

for future housing, industrial, or busi-

ness development.

In the January-February, 1953, issue

of California Highivays and Public

M'orks, J. .M. Curran. associate bridge

engineer, described the unusual con-

struction on the bridge to carry the

Santa Ana Freeway over the Rio
Hondo, which is located southeasterly

of the City of Los Angeles. The
bridge is a steel girder structure 635

feet long consisting of seven 83-foot

spans and one 52-foot span. A bridge

roadway 88 feet \\ide provides two
40-foot wide roadways, and an 8-foot

median or dividing strip, to carry the

six traffic lanes of the frce\\ay. Since

pedestrians are not allowed on free-

ways there are no public sidewalks on
this bridge, although there are two
1-foot 9-inch walkways for mainte-

nance A\()rkcrs.

Pile Driving Difficult

The seven piers and two abutments
are founded on cast-in-place concrete

pile-supported footings. Piles were
driven to an average penetration of

40 feet below the river bed to insure

against scour in the fine sandy chan-

nel bottom formation. Due to this fine

sand formation the driving of piles

was very difficult and jetting of piles
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Looking northerly along Sanio Ana Freeway in East Los Angeles area from above Sixth Street, showing Fourth Street Overcrossing in center
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looting eatierly showing, center lell, new Broadway-Anaheim Shopping Center under construction in City

of Anoheim, with extensive parking space provided lor shoppers adjoining the Santa Ana Freeway. In

foreground is shown manufacturing plant of Roberfshow Fulton Controls Company, with adequate parking

space provided convenient to buildings.

was required for almost their entire

penetration.

The designers of the bridge speci-

fied unusual welding methods to meet

the design requirements of the 83-foot

long spans hv using transformed rolled

steel beams rather than by using con-

ventional fabricated steel plate girders.

These usual methods are described in

detail by Mr. Curran.

Starting on page 51 of the July-

August, 1955, issue of Califoriiia High-

ways mid Public Work's is a story by

resident engineer James L. Needham
describing the Winston Brothers con-

tract on the Santa Ana Freeway be-

tween Browning x\venue and First

Street. The newly completed pave-

ment was opened to public traffic dur-

ing September and final completion

of this contract is scheduled during

October, 1955.

Important Orange County Contracts

Another important Santa Ana Free-

way contract scheduled for comple-

tion in October, 1955, is the construc-

tion at Harbor Boulevard in Orange
Count\- bctw cen Santa Ana and Ana-

heim. This contract, being carried out

by J. A. Thompson & Son of Ingle-

wood, provides a bridge to carry Har-

bor Boulevard, an important Orange
County arterial, over the free\\ay, and

the necessary traffic interchange road-

w ays. The contract allotment is $403,-

000. Completion of this contract will

remove another set of traffic signals

from the freeway that have been a

frequent cause of delay to the free

flow of traffic in this area.

A very important unit of the Santa

Ana Freeway from Broadway in Santa

Ana extending northerly 2.6 miles to

Lewis Street was awarded February

3, 1955, to the Griffith Company of

Los Angeles. The contract allotment

is 14,385,700. The contract is now re-

ported as 20 percent complete, and

the estimated date for final comple-

tion is December, 1956. Due to very

complicated traffic movement in the

vicinity of Orange County Hospital

where the Santa Ana Freeway crosses

Chapman Avenue and the further

problems introduced by proximity of

the Southern Pacific Railroad, the

grade separation structures and the

system of traffic interchange roadways

that were necessary at this location

necessitated one of the most intricate

and extensive interchange systems that

have yet been designed and con-

structed.

Later on this fall it is expected that

advertising will be placed for the

major portion of the last remaining

unit of construction on the Santa Ana
Freeway betsveen the City of Santa

Ana and the City of Los Angeles to

convert the existing expressway to a

full freeway extending from Ball Road

just northwesterly of Harbor Boule-

vard to Coyote Creek. This includes

line changes for the new freeway

through the City of Anaheim and the

City of Buena Park. The project is

6.5 miles in length and is to be

financed from the 1955-56 budget

which provides 15,502,000.

F.arlv next spring it is anticipated

that a contract will be let for the short

section of the Santa Ana Freeway that

involves grade separation structures at

Orangethorpe Avenue and Magnolia

Avenue between the Cities of Ana-

heim and Buena Park that cannot be

included in the construction that will

be advertised this fall.
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Thus it appears that l)\ iiiid\ear

1957 about 35 miles of the Santa Ana
Free\\a\' will he completed to full

freeway standards to Browning Ave-

nue south of Tustin.

Plans are now in progress to extend

the construction of this freewav south-

erly from Browning Avenue 7.8 miles

to its southerly terminus at junction

with the San Diego Freewa\' near El

Toro. This future construction neces-

sary to complete the Santa Ana Free-

way will be financed from subsequent

fiscal year construction budgets as the

California Highway Commission de-

termines that funds are available for

this purpose.

As the population of Los Angeles

County and Orange County has

gro\\n there has been a corresponding

increase of motor vehicles using the

Santa Ana Freeway. Following is a

summary of our annual 16-hour July

counts for the last six years south-

easterly of Buena Park. These illus-

trate the growth of traffic on the

Santa Ana Freeway largely as a re-

sult of land development in Orange

County:

16-hour July 6 a.7>i.-W p.m.,

count, Sunday Monday

18,322

24,914

28,379

29,477

37,182

45,056

1950

1951

1952

1953

1954

1955

12,449

16,684

20,281

22,243

31,437

45,618

The increase in traffic has been so

great that in the not too far distant

future it is certain that all sections that

have been constructed as a four-lane

freeway will require widening to six

lanes. This contingency was foreseen

years ago during the planning of the

Santa Ana Freeway and all rights of

way that have been obtained are

ample to convert the four-lane sec-

tions of this freeway to six lanes. Pro-

visions have also been made for this

contemplated widening in the design

of bridge structures and the roadbed

section. The future widening can be

carried out, whenever funds can be

made available for this additional con-

struction by the Highway Commis-
sion, with a minimum of additional

cost and little inconvenience to public

traffic.

The Santa Ana iMccway stands as

a symbol of what can be done when
there is wholehearted cooperation on
the part of county, citv and state offi-

cials, and public spirited organizations

and individuals. Its successful progress

is in no small measure due to the high

type of leadership provided District

MI by S. Y. Cortelyou, Assistant State

Highway Engineer who retired in

1949, and his successor, Paul O. Hard-

ing. Assisting in the work of adminis-

tering and supervising the activities of

the district are District Engineer E.

T. Telford in charge of planning and

design, and the writer in charge of

construction and maintenance.

WALNUT CREEK PROJECT
The Division of I lighw ays ojiened

bids September 21 on a $3,000,()()0

freewa\- project in Contra Costa

County in Walnut Creek for a length

of 2.8 miles between Oaklanil Boule-

vard and 0.3 mile north of Monument.
The job calls for the construction

of two 37-foot roadbeds with a 30-

foot median to provide a four-lane di-

vided freeway with frontage roads,

ramps, and interchange lanes. There

will be overcrossings at Waldon Road,

Contra Costa Canal, Gcar\- Road, Oak
Park Boulevard and Hookston.

The low bidder was Stoltc, Inc., and

Gallagher & Burk, Inc., Oakland, with

a proposal of $2,638,616.50.

looting southeasterly along construction in progress on Sanfa Ana Freeway with the site of the Chapman
Avenue Traffic Interchange System shown in center. Orange County Hospital buildings are shown center right.
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reeway Ramps Proper Spacing Important

In Preventing Accidents

By GEORGE M. WEBB, Traffic Engineer, and
R. J. ISRAEL, Assistant Traffic Engineer

Io I'KOPEKLY locate a modern freeway

and to establish its basic engineering

features requires the careful consider-

nrif>ii of many elements. A major fac-

tor is the over-all traffic service that

any proposed freeway route will pro-

vide. In this connection, there is a

direct relationship between the traffic

service and the traffic interchange lo-

cations. Properly spaced points of in-

gress and egress must be carefully se-

lected in order that the freewa\' will

function with maximum efficiency and
safety.

Traffic must be able to enter and
leave the freeway at ramp connections

smoothly and wkh as little friction as

possible. To that end, ramp location

and design must be coordinated to al-

low easy, unhurried merging and
A\eaving maneuvers to take place. Ex-
perience has shown that certain mini-

mum distances are needed between
ramps if this is to be achieved.

Spacing Ramp Connections

Often local (officials and groups ask

that additional points of ingress or

egress be created. In many cases, if

this were to be done, the ramps would
be too close together and the very
purpose of the freeway—safe and effi-

cient movement of traffic—would be

seriously impaired. The same is true

of similar requests by individuals who

o\\ n or operate roadside business and
who also ask for an off-ramp which
would give direct access to their es-

tablishment.

The spacing of ramp connections

cannot be based on an inflexible set

of rules because of the complexity and
the number of elements involved in

the engineering decision at each loca-

tion. The Division of Highways is

constantly re-examining its planning

and design practices for the purpose

of evaluating and improving its pres-

ent standards. Traffic studies so far

completed point to the follow ing gen-

eral conclusions concerning ramp
spacing in free\\a\' design:

The Arden Way Off-ramp on t/ie new E/vos Freewoy neor Sacramento effectively handles subilanlial volumes of traffic. One illuminated overhead sign and dual
reflectorized advance signs precede the gore sign shown.
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Ramps which serve a substantial vol-

ume of traffic without undue circuity of

travel should be included if such ramps

are sufficiently spaced to accommodate

adequate geometric designs and to allow

adequate advance signing. Ramps not

justified from a traffic service standpoint

should be omitted for the following rea-

sons:

1. Ramp connections on high-volume

freeways are the source of a substan-

tial portion of total freeway accidents,

and studies on such freeways show

ofT-ramps to be three times as haz-

ardous as on-ramps.

2. Studies show that "shopping from

the freeway" is an accident generator.

3. Off-ramps must be sufficiently

spaced to allow distance for adequate

geometric design and advance signing.

(Geometric design involves the length

and curvature of interchange lanes, ac-

celeration and deceleration lanes and
adequate weaving distance between

ramps.)

4. Traffic studies show that fewer ac-

cidents will result when minor intersec-

tions are eliminated and the movements

combined at one location. Logic would

indicate that this relation applies also

to ramps.

1. ACCIDENTS AT RAMP CONNECTIONS

Accompanying Table I represents

the summary of a t\\^o-year study of

accidents on the heaviest traveled por-

tions of the Pasadena (Route 165 por-

tion) and the Hollywood Freeways.

It shows that ramp accidents, which

include the off and on movements,

represent .>3 percent and 25 percent,

respectively, of the total accidents on

these lengths of freeway. It also shows

that off-ramp accidents are approxi-

mately three times as numerous as on-

ramp accidents, while off-ramp fatal

and injury accidents are nearly four

times those involving on-ramps.

The summary also show s that ramp

accidents are predominantly of the

single-vehicle and two-car overtaking

types. Basic causes are excessive speed,

improper turning, and unsafe lane

changes.

Table II shows the relation of ramp

accidents to total accidents for a num-
ber of rural freeways. These rural

freeways all show a significantly

lower percentage of ramp accidents

TABLE I

ACCIDENT STUDY ON THE PASADENA AND HOLLYWOOD FREEWAYS
LA-165-LA and LA-2-LA

Total number of

Accidents .._

Fatal accidents

Non-fatal accidents

Property damage

Fatalities.

Persons injured

Daylight
Darkness —
Clear (including cloudy)

Raining

Single vehicle accident

Two or more vehicle accident

Accidents involving truclcs

Approaching
Overtaking
1 ntersection __

Had been drinking

Sleepy (or apparently so)

Speed
Following too closely

Improper turning

Improper passing

Improper parking

Improper signaling

Wrong lane (not passing)

Skidding
Improper lane changes
Defective brakes

Tire trouble

Mechanical failure and out of gas

Pasadena Freeway

1952 and 1953

4-level structure

to Riverside Drive

On
ramp

17

5

12

5

14

2

5

12

1

11

s

3

2

2

5

1

1

1

1

Off
ramp

44
1

21

22

1

34

14

26
34

5

17

27

2

23

2

7

1

15

3

17

1

2

6

1

1

Main
frwy.

123

2

48
73

2

70

44
65
100

6

38

85

9

4

81

16

3

21

32

1

8

4
2

2

39

3

5

1

Total

184
3

74
107

3

111

66
99
148

13

60
124

9

7

115

2

28

4

39

37

20
13

6

2

5

46
4

7

1

Hollywood Freeway

1952 and 1953

Coronado Terrace
to Spring Street

On
ramp

17

6
11

9

10

7

15

1

6
11

1

10

1

2

5

3

1

4

3

Off
ramp

46
1

19

26

33

19

21

39

25

20
4

19

1

7

1

18

5

3

14

2

1

2

Main
frwy.

183

2

89
92

5

164

114

63

171

7

11

172

20
11

161

17

4

11

81

1

11

8

8

3

52

3

4

4

Total

246
3

114

129

6
206

143

91

225

42
203

25

11

190

2

26

5

34

89
2

18

3

69
5

5

6

TABLE II

RAMP ACCIDENTS ON RURAL FREEWAYS

1/1/54 to 7/1/55

Accidents on
On-ramp
Off-ramp
Entering on off-ramp

Leaving on on-ramp
Total ramp accidents

Total accidents on main freeway

Percent ramp accidents of all accidents

Number of traffic lanes

1954 average daily traffic

ADT per traffic lane

Tulare
Tul-4-B.

F

34
5.6
4

10,000

2,500

Sacra-
mento
Sac-3-B
No. of

North
Sacra-
mento
connec-
tions

44
10.2

4

30,000

7,500

Bayshore
SM.68-F

11

61

15.2
6

51,000

8,500

Eastshore
Ala-69-C.

D

16

18

34

167

16.8
4

38,000

9,500

Santa
Ana

LA- 166-

A

Pioneer to

to

Atlantic

10

25

1

36

224
13.8

4

60,500

15,100

Totals

33

53

530
14.2

than do urban freewa\s. One factor

is undoubtedly the wider spacing of

ramp connections. The other factor

is, of course, the traffic volumes. The
table shows that the percentage of

ramp accidents increases generally in

and Public Works 15



proportion to the total volume of

traffic on the freeway.

The table also shows there is no

significant difference between the

number of on-ramp and off-ramp ac-

cidents at the lower traffic volumes,

but off-ramps become increasingly

more hazardous as volumes increase.

It is obvious that the problem of dis-

engaging from a fast mo\ing traffic

stream becomes increasingly difficult

as the density of traffic on the free-

wav increases.

2. SHOPPING FROM THE FREEWAY

Not too many years ago it was con-

sidered proper for the state highway

to be located on the main business

street, particularly through the mod-

erate-sized and smaller communities.

Businessmen were generally commit-

ted to the theorv that the through

traffic represented an essential busi-

ness potential. Actually, mixing of the

local shoppers with the faster moving

through traffic invariably resulted in

an extremely high accident rate for

these lengths of highway.

In order to cure this accident situa-

tion and to expedite the flow of

traffic, freeways were conceived and

constructed. Accident-wise, the re-

sults have exceeded the most optimis-

tic of expectations. Results, so far,

generally show that in spite of the

over-all increase in traffic induced by

the new facilit\^ and the availability

on Main Street for increased shop-

pers, the freeway and Main Street

combined have less than half as many
accidents as previously occurred on

Main Street alone.

Business will naturally develop

along the frontage roads which ad-

join the freeway, and "roadside busi-

ness" signs at the normal connections

will direct traffic to the frontage road

where the motorist can select restau-

rants, motels, or gas stations without

the pressure of high-speed traffic.

However, if off-ramps arc constructed

to directly serve specific business es-

tablishments, we are reverting to the

old idea, and, to some extent, to the

increased accidents attendant thereto.

So far there are no such conditions

on full freeways, but direct connec-

tions to private businesses exist at many
locations on our expressways. Studies

at these access locations show that the

condition which we have termed
"shopping from the freeway" is a

source of accidents. Accidents due to

this condition involve sudden changed
decisions on the part of one driver

and appear as rv\<)-car accidents due
to sudden slowing or sudden turning,

including turns from the wrong lane.

3. REQUIRED SPACING FOR ADEQUATE GEO-
METRIC DESIGN AND ADVANCE SIGNING

Present standards call for one-half

to one mile advance signing on free-

way turn-offs. There may be some
doubt that this distance provides suffi-

cient advance warning at present

speeds. The eastern toll roads with
\\ider spaced connections use far

greater distances for advance signing.

With the present trend of increasing

speeds, it may be necessary to extend

advance signing distance in the fu-

ture. This advance warning is neces-

sary to allow safe and orderly lane

changes on the part of high-speed

traffic.

Advance signing, as discussed above,

is in addition to the length needed for

the deceleration lane. The length of

speed change lanes vary with the de-

sign speed of the freeway and the

safe speed of exit as controlled by the

ramp curvature. Maximum lengths

under present design standards, in-

cluding length of taper, are 300 feet

for the deceleration lane and 1,050

feet for the acceleration lane. The
length required for safe weaving,

where an off-ramp follows an on-

ramp, varies with the speed of traffic

and the weaving volumes. The sub-

ject is too complex to state nuineri-

calK' in this article; however, a vcr\-

considcrablc weaving length nia\- he

rccpiircd for heavy volumes. Under

normal conditions weaving lengtii can

be accommodated within rc(iuircd

signing distance.

Although closer spacing w ill be re-

quired in cities to satisfactorily dis-

tribute the heavy volumes and to

a\ oid circuity of travel, certainl>- off-

ramps less than one mile apart on rural

frccwa\'s will nor allow room for re-

quired speed change lanes and ade-

quate signing.

4. GREATER SPACING OF CONNECTIONS
SHOULD REDUCE ACCIDENTS

Studies of intersections, both signal-

ized and nonsignalized, show that in-

tersections with low volume cross

movements have more than their share:

of the accidents. That is, with a given

number of cross movements, more ac-

cidents would be expected to occur if

they were divided into two or more
locations, than would occur if these

movements were combined at a single

intersection.

The Division of Highways has not

yet made studies which ^\•ould di-

rectly relate turning volumes to acci-

dents at freeway ramps. One factor

to support the hypothesis that ramp
connections bear a relation to inter-

sections is the lower percentage of

ramp accidents on rural freeways.

This is undoubtedly due, in some
measure, to the wider spaced connec-

tions. There is also the factor that

each additional off-ramp produces a

grade intersection ^\ith the frontage

road or the county road to which it

connects. These low traffic intersec-

tions will generally develop more ac-

cidents than would the adding of these

exit vehicles at the next major con-

nection,
j

The department is manifestly justi-
'

fied in constructing major turn-offs to ,

the highest standards, and in provid-
|

ing illumination and the most ad-
j

vanccd signing, including bridge signs
|

across the roadway. Such treatment is !

not economically justified at turn-offs
,

to accommodate onl\- a few vehicles
j

per day, particularly in the matter of '

acquiring sufficient right of way to
|

provide an adequate radius of curva-
|

ture on the ramp.
|

California's full freeways arc tiie

'

safest system of highwa\s in the

world, it is necessary to be doubly

\ igilant to maintain this record with

the extension of freew^ays for long

rural distances. The department cer-

rainlv cannot afford to introduce ad-

ditional hazards in our design which

studies so far indicate would be the

net result of permitting intermediate

connections which are not w arranted

from the traffic service standpoint.
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Cdnridrillo Study Greatest Economic Gains

Along Old Highway Route

By JOHN F. KELLY, Headquarters Right of Way Agent

V^M AM) ;i hnlf years ago, US High-

\\a\' 101 through Camarillo served a

dual purpose as California's famous

coasr highwax' route extending from

San Diego to San I'rancisco and as

the main street of Camarillo. In ad-

dition to this conflicting mixture of

fast moving through highw a\- traffic

and local shoppers, there w as also the

intersection at grade of State High-

way Route 153 and a grade crossing

of the main line of the Southern Pa-

cific Railroad. The result w as a highl\-

dangerous traffic situation for every-

one.

On March 24. 1954. this traffic tan-

gle came to an abrupt end. Amid col-

orful civic ceremonies, Adolfo Cama-

rillo, head of the family for whom
the To\\n of Camarillo was named,

cut the ribbon to officially open the

new freeway through Camarillo.

This eventful dav undoubtedly gave

Don Adolfo Camarillo a great deal to

think about. He would remember

years ago when the town began with

a few stores along US Highway 101

near the Southern Pacific Railroad

main line crossing. He would be proud

of the prosperous community which

t
^ ,

..J

Aerial view showing freeway and aid highwoy through center of Camarilto. Row of palm trees left of

freeway indicates central portion of lousiness district along old highway route.

exists toda\- and the part that he and in making this town sucii a desirable

other ci\ic-minded citizxns had played place to live.

SYNOPSIS

NEW FREEWAY ECONOMIC STUDY

Location Near center of town Purpose Obtain factual evidence on
the economic status of the

community affected by frce-

wa>'

Completed March 24, 1954 Factual

data - 1. Property values

2. Nc«' building construction

3. Retail business condition

4. Community growth factors

Design - Freeway with cross streets Time of

separated from through study One year before and after

lanes freeway opened
Four-lane divided expressway

permitting grade entrance

at westerly end of town
Propert\'

directly

affected Business district

CAMARILLO

Location 50 miles northwest of Los An-
geles on US Highway 101

in X'entura County

Population . Estimated 5,000 (unincorpo-

rated)

Primary

income.. Agriculture

Growth
influence Nearby government installa-

tions. .\ttractive residential

sites
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UPPER Bfflor<y freeway— Traffic on old highway route in business district. Congestion caused by railroad crossing

LOWER— After freeway—Traffic congestion relieved. Old highway route through business district being used for local traffic

l.dokiiiy ro the future on this d:t\.

Air. Qiniarillo's thoughts were proli-

al)l\' tlic same as all other citizens in

the conmuinity in that lie was certain

the new freeway would relieve the

hazariious traffic situation; hut w liar

would it do to tlie present econonu'

and future growth of Caniarillor

Questions Involved

Resolving these doubts into specific

i|uestions, and then proceeding to ob-

tain answers through the use of fac-

tual data was the problem posed for

this study. I, ike iiian\ communities

faced w ith the same group of doubts,

the basic ijuestions can i)e siunmarized

as follows:

1. Would the ix'locarion of IS
Highway loi to another location de-

crease the value ot proiierty along the

old highwav route-

2. Would the I'erouting of highway
traffic to the new freew ay put an end

18 Californio Highways



to tlic new commercial biiilding ac-

tivity in tlic business district along the

old iiigliway?

>. Would the removal of higlnvay

traffic from the Inisiness district cause

business losses which would affect the

ccononn- of the entire town?

4. Would the location of the free-

wa\ through the center of town di-

vide the community, making the exist-

ing business district inaccessible to

ser\e the entire town?

5. Would the freeway be a deter-

rent to future grow th of the commu-

nitv and discourage prospective in-

j vestors from choosing Camarillo as a

location for a new home or business?

It then follows that if these ques-

tions can be answered, not by opin-

ion, but by the application of known
economic reaction of both land values

•iiui business activity to the free\vay

influence, the people of Camarillo can

be certain of their future growth and

economy.

Factual Study

One of the first considerations in a

study such as this is the determination

of the length of time required to ob-

tain a reasonable degree of accuracy.

Generally the longest periods of rime

available for a study will give the

highest degree of accuracy. In some

communities the adjustment to the

freeway mode of transportation is

slow. In these cases, studies would not

be warranted under two or three

years after the freewa>' is in opera-

tion. Despite the fact that a relatively

short time has elapsed since the com-

pletion of the freew^ay, ample evi-

dence was found through a prelimi-

nary survey to indicate that Camarillo

was not undergoing a long transition

period in adjusting to the removal of

through traffic from its business dis-

trict. With adequate factual data

available there was no reason to delay

making an economic study just one

year after the freeway opened. The
Land Economic Section of the Cali-

fornia Division of Highways, because

of this almost immediate acceptance,

proceeded to make a thorough inves-

tigation of all phases of the economy
of Camarillo. The following material

is the result of an anahsis of the facts

accumulated in this investigation and

'b Camdrilto Meighri

CAMARI LL O

'c Camarillo ^ialt Hospital

Diagram shows old highway and freeway (hrough centra/ porfon of Camarillo. Note railroad and Slate

Highway 153 craning old highway route. The block squares indicate location of commercial buildings

in the community.

shows the present economic status of

the community one year after the

freeway was opened as compared with

the previous year when the business

district was along the highway route.

PROPERTY VALUES

One positive indicator of the free-

wa\- effect upon the econom\- of the

community is the trend in property

values, particularly the sa'e prices of

those properties fronting on the su-

perseded highway route. It is not al-

ways possible to have this data in an

economic study because of an insuffi-

cient number of propert\ sales in the

community to definitely indicate a

price trend before and after the con-

struction of the freeway. Fortunately,

there has been sufficient real estate

activity along the old highway route

in Camarillo so that this study will

have the advantage of this vital infor-

mation.

There are two methods of approach

in utilizing the record of land sales.

Trend in (and prices along old highway route during various stages in the development of the freeway

$110

^100

$90

$80

$70

$60

$50

$40

LAND SALES

Ventura Blvd.

I 1955

ROUTE
ADOPTED

BEGIN



The first requires tlie use of all prop-

crt\ sales ami appraising the improve-

ments included in the sale so that they

can be subtracted from the entire sale

price. The final result is the change

in value attributable to the land only.

The second method utilizes only the

sales of unimproved properties, and

thereby eliminates any question as to

the amount of change in value to be

assigned to tlie land. This method is

obviouslv preferable and is the one

used in tiiis study.

Two fields of investigation were es-

tablished for comparative purposes:

first, the sales of propert\- throughout

Camarillo not directlv affected b\- the

freeway construction to establish the

rate of change that could normally be

expected; and secondly, those prop-

erties along the old highway where

property was directl\' affected by the

rerouting of traffic to the new free-

wa\-. All recorded sales or resales from

1946 to mid- 1 95 ^ were investigated.

Trend on Old Highway

ill general, it can be stated that all

sales with frontage along the old high-

way maintained or exceeded the nor-

mal percentage of appreciation that

could be antici[)ated, taking into ac-

count that the value increase in a

growing community for commercial

properties generally is at a more rapid

rate than other t\pes of land sales.

The accompanying chart shows the

average land value of propert>' along

the old highway since 1946. The valu-

ation of land at various stages during

the development of the new freeway

and during the year following its com-

pletion are indicated.

The trend in land sales prices from

$36 to SI 10 per front foot, and par-

ticularly the increase that has taken

place since the route for the freeway

was adopted in 1951 would positively

indicate that the freeway did not de-

crease the value of propert\ fronting

along the old highway.

Prior to 1945 commercial impr()\e-

ment along US I Iighwa>' 101 in Cam-
arillo was confined to approximately

25 building sites within a two-block

area near the Southern Pacific Rail-

road cros.sing. The remainder of high-

way frontage through C'amarillo com-

prised part of sizable land hoklings

and was not a\ailable for commercial

buildint;.

The accompanxing diagram of

Camarillo shows the location of the

retail business district along the old

highway.

In 1945 a subdixision with IS com-

mercial lots fronting on the highway

between Glenn and Elm Streets was

placed on the market. Two additional

subdivisions west of Elm Street were

opened in 1947 and 1949, making a

combined total of 35 more lots along

the highway for commercial improxe-

ment.

On March 24, 1954, when the free-

wax opened, there were 26 vacant

subdixided lots fronting on the old

highxxax zoned for commercial im-

proxement. Eourteen of those lots,

with frontage varying from 25 feet

to 60 feet, have sold since the da\-

through traffic x\ as diverted from the

old highwax- to the freewax". The
sales prices of these 14 lots ranged

from 195 to |214 per front foot or

an average unit price of $110.

The sale of commercial frontage on

side streets perpendicular to the old

highxxay has been small in comparison

xxith sales activity along the higlnxax'.

The sales prices of these vacant prop-

erties haxe not show n as high a rate

of price increase as was found for

conunercial lots fronting on the old

highxvay after the completion nt the

freexxax".

Taxation

The change in total taxation is a

further indication of the increased

property valuation and nexv building

construction that has taken place in

Camarillo since the freeway route x\ as

adopted.

The county taxes levied in Cama-

rillo during the four-xear period from

1951 to 1955 haxe increased from $63,-

684.37 to $103,078.08 per year, repre-

senting a 61.86 percent change.

The tabulation of countx' taxes \\ as

confined to the central area of Cama-

rillo, as shoxvn on the accompanying

diagram. The Camarillo Heights Dis-

trict xxas excludeti because it is not

directlx affected bx' the freexvax'.

NEW BUILDING CONSTRUCTION

The aitixe I'cal estate market along

the old highwax and particulai'lx the

upward trenii in sale prices is indica-

tive of the confidence manx people

have in the superseded highway route

as a safe and liesiiable location to make

an investment. This confidence is fur-

ther emphasized by the fact that the

majoritx' of new commercial construc-

tion in the communitx- has taken place

alonu the old hiylixxax' route. Since

January, 1951, when it became defi-

nitely knoxxn that highwax' traffic)

x\ould be rerouted to the freeway, 22

of the 29 nexx commercial structures

in Camarillo were built along the

route to be superseded.

The accompanxing chart shoxxs the

number of ncx\- commercial structures

along the old highxvay as conipared

w ith the number started on all of the

streets of the toxx n since Januarx

,

1951.

Building activity along the old high-

\\ ax' route has not been confined to

permits for new structures. Business

groxxth has required expansion of a

number of buildings, and permits have

been issued for seven additions to

existing structures since 1951.

The location of the school and

church properties along the old high-

xxax route have caused the commer-

cial improvements to be extended for

some distance x\ ith xxide sc()arations

between groups of retail outlets. The
side streets of the three subdivisions

opened in 1945. 1947 and 1949 pro-

xide the onh" opportunity to concen-

trate anx' sizable group of retail out-

lets in one specific area. This has been

the principal incentixe for building

.

activitx in that area. Regardless of the
'

adxantage of this centralized location,

;

the commercial building trend and in-

j

crease in land prices hax'e been more

spectacular along the old highway

tlian on the side streets.

The reference to all other .streets in!

Camarillo is not restricted to the three
.i

subdivisions. There are sexxral other
j

districts in the conununitx' w hich

coukl have been developed into a|

new coiumcrcial area had there beenj

anx fear that frontage on the super-

i

seded highxvay would not remain thet

most desirable commercial site after^

the reiiioxal of highxvay traffic.

RETAIL BUSINESS

The factual data used for the retail

business section of this study consisted

of the gro.ss retail sales reported by

each retail outlet in Camarillo to the

State Board of I'"(]ualization for the

purpose of paxing state sales tax. Ehis
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iourcc of intorm;iti(in piox iiicd ;i iclia-

le basis for making a comparison of

}usincss gains or losses before and

ifter rlic freevva\- opened.

To ascertain w lietlicr tlie businesses

n Camarillo were in line with rlie

normal trend in business conditions, a

comparison was made with all retail

outlets in \'eiitura Countv during the

same period of time.

This study is based upon a compari-

son of the gross retail sales in Cama-

rillo and \'entura County during one

year before and aftey .March 24, 19.S4,

the date the Camarillo Freeway

opened. All of the retail outlets have

been segregated into groups in order

to distinguish between those busi-

nesses in the community most fre-

quently patronized by highway mo-
torists; such as service stations, eating

and drinking places, and all other re-

tail outlets which are dependent upon

local patronage.

The graphic illustration in the ac-

compan\ing chart shows tlic gains and

losses 1)\ each group of businesses in

Camarillo as compared with \'entura

County before and after the comple-

tion of the freeway.

The dollars and cents figures in the

tabulation of sales tax reports have

been converted to percentages so that

actual business volume of individual

retail outlets would not be exposed.

According to the reports submitted

to the State Board of Equalization,

four new businesses were started in

Camarillo during the vear before the

freeway opened. One of these new
businesses was in the group catering

to highway motorists; whereas, the

other three were in the group un-

likely to benefit from highway traffic

in the business district.

Duiing the year "after" the records

show 10 new businesses started in

Camarillo. Fi\e of these were in the

category of service stations and eat-

ing and drinking places. Their loca-

tion along the old highway route is

an indication the investors did not feel

that highw ay traffic at the front door

was a requirement for success.

During the "before" period the rec-

ords do not shf)w an\' businesses clos-

ing out without a successor; whereas,

during the \ car "after" there were
two retail outlets in this category.

Both of these businesses would be

RETAIL BUSINESS
COMPARISON

Service Eoting B

Stotions Drinking

Places

Based on total sales volume

during one year before and

after opening Freeway thi^uqh

Camarillo (March 24, 1954)

All

Others Total

+ 6.23

g5. 2
-MB. CAMARILLO

VENTURA COUNTY

Graph illustrating percentage increase or decrease in volvme of retail sales in Camarillo as compared with

Ventura County during a similar period of time

classified as a t\ pc dependent upon

local patronage.

The total gross retail sales in Cam-
arillo were .^.66 percent greater dur-

ing the year after the freeway opened

as compared with the year before.

Total retail sales throughout X'entura

County during this same period in-

creased 4.86 percent. In other words,

the economic condition of Camarillo

from the standpoint of retail business

was slightly higher than the increase

required to attain equal status w ith the

normal trend in business conditions in

this general area.

The majority of retail outlets in

Ventura County were subject to the

same general economic influences and

A comparison of commercial building activity along old highway route and all other streets in Camarillo.

Twenty-two of (wenfy-nine new commercial buildings consfrucfed in community since 1 951 have been

along the old highway.

NEW COMMERCIAL

BUIIOING

Old Highway

All Other Streets

1952

I 1 I I I M m
ROUTE

ADOPTED
BEGIN
BUYING
RIGHT
OF WAY

BEGIN
FREEWAY

CONSTRUCTION

1955

M II I I I I ll"!! I I I M M
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therefore had a rclativelv equal op-

portunity to succeed during the over-

all two-year time period covered h\-

this stud\-. In Cainarillo the rerouting

of the highway away from the busi-

ness district represented a radical

change from the traffic pattern to

w hich the coniniunit\' iiad become ac-

customed. The merchants in Camarillo

\\ ere required to adjust to this change
in addition to the normal changes af-

fecting business in other communities.
Whatever adjustments may have been
required to overcome this change
were successfully accomplished w ithin

one \ear.

Service Stations

Service stations are one of tlie

groups of businesses most likel\' to de-

rive some benefit from highw a\- traffic

through the business district. The
gross sales reports after the rerout-

ing of high\\a\- traffic in Camarillo

indicate that total ser\ice station

business in the communit\- was not
deriving appreciable benefits from
through highw ay traffic. The increase

of 5.6S percent as compared with a

3.64 percent increase shown b\- all

service stations throughout \'cntura

County reflects a substantial gain after

the removal of highway traffic from
the business district.

The communit\' increase for service

station receipts does not necessarilv

mean that each service station auto-

matically shared in the community
business increase. A tabulation of the

gross retail sales of the individual serv-

ice stations revealed that some of the

stations suffered a business decrea.se

during the year "after" while others

enjoyed an increase in gross sales.

The reason some of the stations suf-

fered losses during a period w hen to-

tal sales in the communit\ were in-

creasing was due" to local competition.

A\'ithin two months after the freew a\-

w as completcil two new major brand
service stations opened on the old

highway route in Camarillo. The \-ol-

ume of buisness they performed re-

duced the proportionate share of total

business in the town for the existing

stations.

Three of the existing major brand
service stations located near the South-
ern Pacific Railroad depot in the older
portion of the business district along
the old highway route acquired new-

sites near the center of the business

area (along the old highway route).

Modern service station improvements
were constructed on the new sites in

order to compete for buisness in-

crea.scs taking place in the com-
munity.

Gpsoline Sales

The total number of gallons of gas-

oline sold by all service stations in

Camarillo during the period covered
by this study has been obtained from
the records of the oil companies and
the State Board of Equalization. These
figures reveal that after the freew a

v

in Camarillo opened the total number
of gallons of gasoline sold increased

4.73 percent over the previous year.

This gain follows the state trend of

4.30 percent increase in gallonage sales

in 1954-55 as compared with 1953-54.

During the "after" period the two
new stations in Camarillo had a simi-

lar effect upon gallonage sales as upion

the gross retail sales of the individual

service stations. Despite the losses in

gallonage sales among some of the

serxicc stations, the gain in total gal-

lons sold in the community is further

evidence that the rerouting of through
traffic was not damaging to this t\pe
of business.

Eating and Drinlcing Places

The retail outlets selling food with
nonalcoholic drinks, beer and wine, or

all types of liquor, comprise the group
of businesses referred to as eating and
drinking places. Like service stations,

these retail outlets are the types of

businesses in the community that high-

way motorists are most likel\- to pa-

tronize.

1 he factual reports indicate that

eating and drinking places in Cama-
rillo were not relying very much on
highwa\- traffic for their success. The
2.42 percent ii/cicnsc for the year after

the frcewa\- opened compared with
the 2.18 percent decrease for the same
type of retail outlets throughout \^en-

tura County shows the benefit of the

freewa\- to this business group.

If the owners of these businesses

had elected to cater primarily to the

passing motorist rather than building

up a good repeat business among local

customers, the effect of rerouting

highwa\- traffic from the business di.s-

trict to the freew a\- would have un-

doubtedly reflected a different trend

in gross sales.

Where income is primarily depend-
ent upon the merits of good business

management as evidenced by service,

(]ualiry merchandise, etc., the removal
of through traffic and congestion is a

district benefit. The gains made by
eating and drinking places during the

year after the freeway opened in

Camarillo discredits any assumption

that the removal of highwa>- traffic

from a business district is ruinous to

this particular type of business.

All Other Business

1 he inajoritN- of the retail outlets

in Camarillo, such as grocer\-, hard-

ware, clothing stores, etc., comprise
the "all other" group. The tabulation

of gross retail sales shows a 6.23 per-

cent increase for this group after the

freeway opened as compared w ith the

year before. The same t\pc of busi-

nesses thrf)ughout \'entura (."ounty

gained 5.68 percent during the same
comparative period. The gains made
by the "all other" group of businesses

in Camarillo were not as spectacular as

those made by service stations and eat-

ing and drinking places, but were well

above the normal c\pectanc\- during
this period.

TRAFFIC

Before the freew a\- was completed,

a total of 8,250 vehicles per da\- used

the old highwa\- route through the

business district of (Camarillo. Local

traffic comprised only 1,210 of these

vehicles.

'I'he removal of approximately 7,050

through highway travelers from the

main street of Camarillo made the re-

tail outlets along the highwax more
desirable to the local shoppers because

of better parking facilities and safer

traffic conditions for motorists and

pedestrians.

COMMUNITY GROWTH FACTORS

This study has shown the efiect of

the new freeway upon the economy
of Camarillo through such positive in-

dicators as property values, new build-

ing construction and business condi-

tions in the comniunitw The primary
purpose of this study has been to de-

termine the freeway eflfect upon the

economv' of the community; however,

an economic analysis of Camarillo
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View of business district along old highway route. Many of the commercial structures visible have been built since Ireeway route adopted.

would not be complete without con-

sideration being given to all of the

factors influencing its economy.

Government Installations

The geographic, climatic, and ph\s-

ical conditions of the area surround-

ing Camarillo have made it a popular

place for the construction of various

government installations. The close

proximity of Camarillo to these gov-

ernment facilities with their large pay
rol's and job opportunities has had a

marked effect upon the growth of the

community in recent years.

The oldest and best know of these

go\ernmcnt installations is the Cama-
rillo State Hospital, located less than

five miles from town. This large men-
tal institution opened in 1936 and at

the present time has approximately

1,60(1 employees. Approximately 200

of the employees live in the Camarillo

area. The expenditures made in Cama-
rillo from the 15,500,000 annual pav
roll, plus the money spent in the com-
munitv 1)\' visitors to the hospital,

have a substantial effect upon the

econoniN'.

The Oxnard Air Force Base located

approximatel\- two miles west of Cam-
arillo is the government installation

situated closest to the town. At the

present time, there is a total of ap-

proximately 1,950 civilian employees
and military personnel at this air force

base. According to latest reports from

the air force base, an additional squad-

ron and other manpower increases

are anticipated in the near future. Ap-
proximately 316 of the present per-

sonnel live off the base and an in-

definite number of these people are

residing in Camarillo.

The U. S. Naval Air Alissile Test

Center at Point Mugu near Highway
101 alternate contributes additional

pav roll expenditures in the Camarillo

area. At the present time, there are

an estimated 4,500 military personnel

and civilian employees at this installa-

tion. An estimated 450 people live in

the Camarillo area.

The U. S. Naval Advanced Base

depot at Port Hueneme is located ap-

proximately 1 1 miles from Camarillo.

An estimated 228 of the 3,S()0 civilian

and military personnel at the depot

live in Camarillo.

Attractive Residential Sites

The climatic conditions and coun-

tr\' living atmosphere at Camarillo

have attracted a number of residents,

particularly in the Camarillo Heights

area. Camarillo enjoys a convenient lo-

cation, being situated approximateK-

half wa\' between Los Angeles and

Santa Barbara, and a relatively short

distance from Oxnard and \'entura.

Completion of the freeway through

Camarillo links the community by a

modern highwax' system w ith these

urban centers. The reduction in driv-

ing time is expected to make Cama-
rillo more popular than ever as a resi-

dential community.

At the time this stud\- is being w rit-

ten, a subdivision of 78 homes ranging

from $12,000 to $15,000 is p'anncd'^for

construction adjacent to the frontage

road south of the freewa\' and west

of the business district. Other plans

for residential and commercial build-

ing in the communit\- indicate that

Camarillo will grow considerably in

the near future.

CONCLUSIONS

In summarizing this economic stud>',

these conclusions can be made:

1. The relocation of US Highway
101 to another location did not de-

crease the value of propert\- along the

old highway route. This property

frontage increased at a higher rate

than similar propertv elsew here in the

community.

2. The rerouting of highwa\- traffic

to the freeway did not put an end to

new commercial building along the

old highway. New construction on

the superseded highway has had all

the characteristics of a building boom.

3. The freeway benefited retail

business to the extent that ever>- type

of business in the community showed

a substantial increase after the removal

. . . Continued on page 30

and Public Works 23



B FUN ID I IvL'oVVCiy Dedicated by Governor Knight

THF MF.MORY of Asseiiiblvmnn Mi-

chael "Alike" J. Burns coauthor of

the 1947 Coilier-Hurns Act will be

perpetuated and a long-felt need of

his home area fulfilled with the com-
pletion and dedication of the second

unit of the Burns I'reew ay. liie Burns

Freeway is the portion of US Route

101 between the northerly citv limits

of Eureka and north city limits of

Areata and officialK' designated the

.Michael J. Burns .Memorial Freeway
by House Resolution No. 230 passed

on June \>. 1949. The first unit, com-
pleted in 1954 and dedicated on July

20, 1954, extended from Gannon
Slough just south of Areata through

Areata and to a point just north of

north cit\' limits of Areata, a distance

of approximately 2.9 miles.

This second unit, known as the

Eureka Slough-Ciannon Slough proj-

ect, extends from Eureka Slough at

northerly citv limits of Eureka to

Ciannon Slough for a length of ap-

proximately five miles.

The project is a unit of planned

highw av development from south cit\'

limits of Eureka to the US 101-299

intersection north of .Areata, and was

first contemplated in 1944 when
placed on the planning program as

a high-priority project, but execution

was dependent upon availability of

funils to finance.

The completion of the freeway ful-

fills a long-felt need in the matter of

high\\a\- impro\-cmciit in the Hum-
holiit Ba\' area wherein traffic vol-

umes, continually increasing from \ear

to year, overtaxed the old two-lane

facilit\- with resultant severe traffic

congestion and dela\s. The sector of

highway gains in importance w herein

it serves as the major artery in the

Humboldt Bay metropolitan area, the

most densely populated area in ex-

rrenie Xorrhwestern (California. It is

a prime example of a section of high-

wav that is not only a portion of

a main route carrying long-tlistance

through traffic, but is also of vital im-

By ALAN S. HART, District Engineer

portance to the local transportation

needs, especialh' a "Alain Street" be-

tween the Cities of F'ureka and Areata,

which are closely related in the daily

activities of the area.

This improved highw a\- facility su-

persedes the old two-lane highway,

w hich was paralleled by new north-

bound lanes, and the old tW'O-lane

road was reconstructed to accommo-
date southbound lanes. The old high-

way ^\as original 1\- graded in 1918,

gravel surfaced in 1921 and provided

with a concrete pavement in 1925.

Work on this second and final unit

of the Burns Freeway was accom-
plished under two contracts, ^yith

work starting on Alay 1, 1954. The
first contract included grading and

structures, including new bridges

across Jacoby Creek and Gannon
Slough and widening of the old struc-

tures across these waterways. Work
under the first contract was done as

a joint venture contract by Alacco,

AIorrison-Knudsen, and River Con-
struction Compan\- at an approximate

cost of $868,000. The .second contract

provided final surfacing and lighting

at intersections with work done by
the Alercer, Eraser Company of Eu-
reka at an approximate cost of $63.^,-

200. Costs of rights of way \vill

approximate 1306,000. Total con-

struction cost is approximately Sl,-

807'. 200.

I he completion ot the project pro-

vides a four-lane limited-access free-

way with channeli/ed intersections at

the two county road intersections,

the connection serving the Humboldt
Count\' Airport, anil a frontage road

serving an inilustrial area.

The project traverses the westerl\"

edge of a reclaimed tidal flat adjoin-

ing I lumboldt Ba\ w ith the onl\'

promontory being a finger of the

foothills extending to the bay where
the highway and adjoining Xorth-

western Pacific Railroad pass through

a cut, which came to be known as

Brainard (Ait.

On the w est side and southerly side

of the freeway as it curves around

the northerly reaches of Humboldt
Bay the highway is paralleled by the

Northwestern Pacific Railroad. The
tidal Hat is therefore protected from
inundation by the railroad and high-

way embankments supplemented by
reclamation dikes and drainage ditches.

The alignment of the old highway
was utilized xvhich met all the re-

quired design standards, being gen-

eralh' long tangents connected by
long-radius curves. Terrain allowed

provision of flat grade but broken

grades were utilized to pio\ idc pr(i[)cr

drainage.

The typical roadway section is a

foiu'-lane divided highway with 37-

foot-wide all-paved roadways sepa-

rated by a 70-foot-wide median strip.

The all-paved roadways provide two
12-foot driving lanes with 5-foot in-

side shoulders and 8-foot outside

shoulders.

The structural features of the sec-

tion on the northbound lanes on the

new grade consist of 0.3 3-foot Class

"C" cement treatment (4 percent ce-

ment) of the subgradc material over-

lain by 0.50-foot of Class "A" cement-

treated base. The cement-treated base

is 25 feet xvide with untreated base

shoulders.

The southbound lanes (the old two-

lane concrete pavement) were recon-

structed to provide a minimum of 0.3 3

feet of untreated base and existing

shoulders were widened and rein-

forced with a minimum depth of 1

foot of imported borrow.

On both roadways the w earing sur-

face consists of full-width 0. 2-foot

depth of dense graded plant-mixed

surfacing with 0.05-foot open graded

plant-mixed surfacing on the traffic

lanes and a fog seal on the shoulder

areas.

1 he project includes approximately

4.100 feet of frontage road serving in-

dustiial development just northerly of

. . . Continued on page 26
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Memory of Late

Michael J. Burns

Honored by Knight
ScncimI huiulicti ()c()()lc t'loin Fai-

rckn. Areata, mid rlic surrounding

c()untr\' joined together in a cere-

mony opening tiic .M. j. Burns .Me-

morial Frcew a\- on Thursday, July 22,

1955. .Mrs. Miciiael J. Burns, assisted

by Senator Randolph Collier, snipped

tlie blue and gold ribbons which per-

mitted the flow of traffic betw een the

two Humboldt cities.

Humboldt Count\- turned out gen-

erously to greet Goodwin J. Knight,

the first Goyernor to yisit them in

years. The Goyernor's gracious wife,

Mrs. \'irginia Knight, was an instant

"hit" with both the women and the

men of the area.

No longer now will the motorists

moye bumper to bumper on the strip

bervyeen Eureka and Areata. Caught

as they often were behind huge log-

ging trucks, the tourists moyed with a

snail-like pace. The new freew ay now
voids this unpleasantness.

The dedication and official opening

of the freew ay was a joint ycnture of

the Eureka and Humboldt Count\-

Chambers of Commerce.

Guests of Honor

.Master of ceremonies, A. J. Gos-

selin, Chairman of the Eureka Cham-
ber of Commerce Streets and High-

way Committee, presented the visit-

ing guests upon the speakers' stand.

They included: Frank B. Durkee, Di-

rector of Public Works and Chairman

of the California State Highw ay Com-
mission; F. Walter Sandclin, Ukiah

Commissioner; Chester H. Warlow,
Fresno Commissioner; James A. Guth-

rie, Vice Chairman, San Bernardino

Commissioner; Chelso .Maghetti, Sec-

retary, Davis; F. W. Panhorst, .\ssist-

ant State Highway Engineer; .Milton

Harris, Construction Engineer; .Ma\'or

A. B. C. Davis, .\rcata; .Mayor George

C. Jacobs, Eureka; Sam B. Merryman,

Jr., District No. 5, representing Hum-
boldt Count\- Board of Supervisors;

contractors: Ralph Brown, Mercer

Eraser Compan\', Eureka; .Macco Cor-

poration, .M & K Compan\-, River

Construction Co.; Senator Arthur W.

UPPER—Governor Goodwin J. Knight, left, and Senator Randolph Collier hold sign which wos installed on

new freeway. In center—Mrs. Michael J. Burns, lelt, and Mrs. Knight, right. LOWER—Photo taken at scene

of ribbon cutting.

Way, Third District; .AssemblNinan

Frank P. Belotti, First District; A. S.

Hart, First District Highway Engi-

neer; George J. Cole, Chairman, Hum-
boldt County Chamber of Commerce;

Lloyd Height, President, Areata

Chamber of Commerce; ClilT Dumm,
President, Eureka Chamber of Com-

merce; .Mrs. .Michael J. Burns, widow

of the late Senator .Mike Burns; Sena-
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tiir Randolph Collier, Second District,

^'reka; and Mrs. Goodwin J. Knight.

Eight Miles of Modern Highway

The address of the afternoon was

made by Governor Knight. He said in

p.^rt:

"The project that we are dedicat-

ing here todav is a unit of the Burns

Memorial Freeway, more than five

miles in length, and costing more than

S2.()()().()()(). Together w ith the first

unit, which was completed in July

last year through Areata, it will cre-

ate eight miles of ultramodern high-

wa\', liuilt at a cost of more than

55,000,000.

"New highways such as the one we
are dedicating toda\' mean much to

our traxelcrs, not only in faster move-
ment and greater comfort, but in

added safety-.

"Expressways and freewa\s seem to

be roda\'"s answer to the terrible toll

that is being exacted on our highwa\-s.

The records show that freeways are

about four times as safe as travel on
two-lane highways. Expressways are

next in the safety category, with

three-lane highways almost as danger-

ous as the two-lane roads.

"As costly as they are, we must
continue to build bigger and better

expressways and freeways for our

people. This Burns Memorial Freewa\'

is a fine example of u hat the State is

endeavoring to do in the way of pro-

\iding the most modern forms of

high\\a\s for the people of Cali-

fornia."

Tribute to Michael Burns

"It is particular!) fitting for this

project to be named the Burns Memo-
rial I''reewa\'. Senator Michael J.

Burns, co-author of the Collier-Burns

Highway Act for the development of

an expanded state s\stcm of roads and

higli\\a\ s, truK' can be said to be one

of the fathers of California's modern
network of fine highways. Senator

Burns died in 1947, after 17 years of

notable service to the people of Cali-

fornia in our State Assembly and our

State Senate. No more suitable memo-
rial could have been devised for this

sunn\' son of Ireland w ho contributed

so much to California's progress. He
truly was a man independent in spirit,

constant in his concern for the public

welfare, and a man who strictl\- ad-

BURNS FREEWAY
Continued from page 24 . . .

Eureka Slough. This road was con-

structed to a 40-foot width between
curbs with a plant-mixed surfacing on
a 0.3-foot depth of Class "A" cement-

treated base. To fence off the front-

age road from the freeway a 72-inch

link fence was placed.

Major structure work involved

bridges o\er Jacoby Creek and Gan-
non Slough. At Jacoby Creek the old

bridge was widened to 37 feet and a

new parallel bridge of the same width

was constructed. .\t Gannon Slough

the old bridge, 360 feet in length, was
w idened to 28 feet and a new parallel

bridge 77 feet in length and 37 feet

wide was provided. Two large box
culverts in drainage ditches wxre re-

con.structed and extended and new-

floodgates provided.

"Borrow Job"

The prevalence of the unsuitable

material composing the marshland ad-

jacent to the new bridges made it im-

possible to recompact and necessitated

surcharge of the approach embank-
ments prior to bridge construction to

obtain maximum possible consolida-

tion of the underlying marsh muck.
The project traversing the flat

marshland, with no appreciable satis-

hered to the principles that have made
our Country great. His name w ill live

long in the memorx' of those with

whom he worked for so many years

in our State Capitol in Sacramento,

and in the hearts of the people here

amf)ni> w hom he lived.
"

Following the ceremonies, the Gov-
ernor, members of the Highwa\- Coni-

miss'on and prominent officials of

Humboldt County were guests at the

beach home of Mr. R. W. Mathews.

Preceding the events of the after-

noon the visitors were guests for

lunch in the famous Carson Mansion,

an outstanding structure in architec-

ture.

In the exening, under the auspices

of the Eureka Chamber of Commerce,
the Governor addressed one of the

largest dinner groups ever assembled

in the Eureka Inn.

C. A. Magiif.tti, Secretary

State Highway Commission

factory material developed in excava-

tion, was a "borrow job." The knoll

at Brainard Cut was almost leveled to

provide the material for embank-
ments, and approximately one-half

million yards were removed and

utilized.

To maintain the drainage of the

tidal flat, the existing drainage plan

had to be perpetuated. The old drain-

age ditch paralleling the old highway
w as reconstructed to the right of the

new northbound lanes, and the mate-

rial excavated, which was unsuitable

for embankments, was used to fill the

old ditch and form the freew ay me-
dian strip. This material w ill eventu-

all\' subside and compact and the

w idth of the median then provides for

construction of possible future neces-

sary driving lanes.

Under right-of-w ay agreements the

State is obligated to maintain drain-

age ditches, and such maintenance in

the past proved to be somewliat of

a problem by reason of the growth
of tules, cattails, etc., which seriously

decreased the discharge capacity of

the ditches. To alleviate this problem

and keep future maintenance costs

dovv n, modern chemistry was utilized

on this project. The surfacing con-

tract included an item of weed
control treatment. The ditch areas

were sprayed with a solution of SO

percent 3-(3,4 dichlorophenyl)-!-!-

dimethylurea. It is anticipated that this

treatment will control weed growth

with another lesser application of

same material in about a \car, with a

similar application everv two or three

years thereafter.

Flighway lighting at the two main

county road intersections, namelv-,

Indianola Road and Bayside Cutoff,

consists of the new ly developed fluo-

rescent highw ay lighting fixtures, first

installation of which w as made on the

previously constructed .Areata portion

of the Burns P'reewax', have proven

to be very satisfactory.

Harold "Hod" A\'. Benedict was

resident engineer on both the grading

and surfacing projects under the gen-

eral direction of Alan S. Hart, District

Engineer. The Briilgc Depairmcnt

was represented on the project by

.•Mton Kay, who handled the major

structure work.
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Firesno rreeway W/7/ Provide Many Benefits

To Through and Local Traffic

By EARL T. SCOTT, District Engineer, District VI

FRESNO city's first full freeway now
under construction is fast taking form.

Comprising a section of US 99, mostly

on new location and having a length

of six miles, the freewa\- \\ill extend

from Church Avenue, the south city

limits, nortln\csterly through the city

and on to Princeton Avenue. The new
section of US 99 will parallel to some

extent the existing highwa\- but will

follow a route through Fresno along

the \\csterly side of the Southern Pa-

cific Railroad tracks.

The first major contract was

awarded to Guv F. Atkinson Com-
pany, South San Francisco, in August,

1954, and is now just about complete.

The job was 2.4 miles long extending

from Tielman Avenue to Princeton

Avenue and cost $1,510,000, not in-

cluding the cost of right of way. A
second contract 1.8 miles in length

and extending southerly from Tielman

Avenue to San Joaquin Street was

awarded to Gene Richards, Incorpo-

rated, and D. M. Underdown and

Gene Richards of Fresno, and has

been under wa\' since July of 1955.

The cost of this most recent job will

be about $1,545,000. The final con-

tract to be let to complete the free-

way through Fresno will be adver-

tised early in 1956.

Eleven Structures

Contracts now under way provide

for the construction of an underpass

at the Kerman Branch of the Southern

Pacific Railroad and an overhead

crossing of the Southern Pacific main
line tracks at Clinton Avenue, as well

as nine undercrossing or overcrossing

structures at intersecting streets or

roads. The work on these structures

together with grading and pa\ing op-

erations is confined to a section of

freeway of about 3 % miles in length.

With two contractors at work an

with their equipment everywhere,

man\- people observe the progress

being made. They are fast becoming

Looking north on Fresno Freeway, sho.^l

freeway conscious and are looking

forward to the completion of the job.

Present Route Inadequate

Present US 99 through Fresno has

little to recommend it as a satisfactory

route. The 5% -mile section, to be su-

perseded by the freew ay, contains al-

most every possible factor to endanger

and impede the flow of its 21,000 to

30,000 daily users.

It has four abrupt changes in direc-

tion at busy intersections where

drivers often lose their way. The 15

traffic signals contribute to our exces-

sive number of rear-end accidents and

often delay traffic.

It traverses over a mile of down-

to\\n shopping area, with many turn-

ing movements, swarms of pedestrians

and heavy parking, and an additional

r«o miles of fringe area business
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This aerial view of *he Fresno Freeway shows the progress mocye to date on the new route which will bypass Fresno. The photograph

is looking soufh from a point over Princeton Avenue.
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district and roadside dcxclopmcnt.

Ncarl\- five miles lias restricted speed

zoning, much of it at 25 niilcs per

hour. A section of three-lane pave-

ment still remains.

An accident rate several times the

state average has long persisted, the

current rate on one long section being

26 accidents per million vehicle miles.

\\'hen the free\va\" is completed,

7,000 through vehicles a da\' and ad-

ditional thousands of local users will

benefit markedly from its greater

safety, increased mobilit\ and more
comfortable qualities.

The time needed to drive through

Fresno will be cut in half. The acci-

dent rate should drop to approxi-

matel\' 1.4, the a\erage for all Cali-

fornia freew a\s. Driving strain and

discomfort will be at a minimum.
But its benefits \\ ill not be confined

to those who use it. The reduction in

traffic on the present route will aid

the thousands of local drivers who
continue to use that facilit\'. Further,

due to an inevitable readjustment of

traffic in the downto\\n area, not only

Hroadway but at least four other

streets parallel and adjacent to it will

feel the effect of lessened congestion.

Thus, the Fresno Freeway and the

three pairs of one-way streets soon

to be put into use on two other state

highwiys, will provide Fresnans with

a rapid and safe network of state high-

ways for traffic to pass through,

around, or into the central business

district, as well as important side

effects on many other city arterials.

FREEWAYS DELICATELY ATTUNED

FROM MANILA

The Editor Sta. Ana, Manila

Sir: 1 have been receiving regularly

issues of your Califoniij Hii(h-LViiys

md Public Works magazine for the

last four years, but I never did have

the occasion to thank you for the

privilege of being included on \our
mailing list. I am now raking the op-

portunity to do so.

I have found all the issues very in-

teresting and ver\' helpful to our work
in the Cit\- Engineer's Office of Ma-
nila. The change in cover to color

made it more attractive and more
worth keeping.

Sincerely yours,

AL. C. Go.MEZ

riie Nation's giant freeways are

proving something that tew foresaw

when these marvels of speed, inter-

change and confusion w ere conceived.

What they are proving is that free-

\\a\ s are among the engineer's most

delicatel\ adjusted devices.

The\' well might l)e compared to a

highU' jeweled watch, a fine internal

combustion engine or a television in-

strument.

I ,ach is the result of ingenuity ex-

pended over a long period of years.

F'ach is composed of an infinite

number of parts, many of them so

tin\' as to appear unnecessary.

Hut they all are necessary. If there

be an\ doubt, just bend a minute cog
on a watch sprocket or remove a

screw from a carburetor.

Freeways first are images in the

minds of men.

These images are transferred to the

draftman's sketches.

Distances are calculated to a frac-

tion of an inch.

Designs estimate the speed cars may
travel w ith safety. They include the

number of cars expected to use spe-

cific sections of the freev\a\-, ami of

the cars w liich will leave or enter the

frce\\a\' lanes b\- way of ramps.

Where possible, as on San Diego's

fine Cabrillo I'reeway, the effects of

natural beautv upon the motorist arc

considered.

And the results of all this planning

are magnificent. The\' speed traffic

smoothlx- and without irritation. They
do until some motorist does

something that could not have been

foreseen.

Something like entering the free-

wa>- without caution. Or something

like changing lanes without proper

signals, or speeding, or going too

slowly.

Then there is a crash, and within

seconds the fine freeway becomes an

infernal trap which backs up fuming

motorists for miles.

In a manner of speaking, a cog got

bent or a screw became lost in this

fine mechanism.

Freeways can be no better than the

drivers who use them, but they can

be just as good, or just as bad.—

Editorial from SiVi Diego Evening

Trilnme.

CONSTRUCTION PROJECTS IN LOUISIANA

By NORMAN C. RAAB, Projects Engineer, Division of

San Francisco Bay Toll Crossings

Recent!)- it w as the privilege of the

writer to make a trip to New Orleans,

Louisiana, for the purpose of inspect-

ing the construction of rwo major

projects in that area. These projects

are the offshore oil drilling develop-

ments in the Gulf of Mexico and the

24-miIe prestressed concrete highway
bridge over Lake Pontchartrain.

Certain aspects of the construction

of the above two projects are similar

in detail to those used in the planning

for the approach to the Richmond-
San Rafael Bridge on the .Marin

Count)' side and for the greater part

of the transbay structure of the South-

ern Crossing of San Francisco, as they

have required the precasting of con-

crete elements used in the structure,

then nansporting and erecting these

parts in rough water.

The construction of the Lake Pont-

chartrain Bridge consists of the pre-

fabrication of hollow poststressed

concrete piles, which are 54 inches in

diameter, driven and jetted into ac-

curate position along the line of con-

struction; the positioning of a precast

concrete cap on the fops of the two

pile bents; and the placing, b\' water-

borne equipment, of the ISO-ton pre-

fabricated and pretensioned roadway

section on the new h- constructed

bents. The roadw ay is 28 feet in width

and provides two lanes, each 14 feet

w ide, permitting two-w ay traffic past

a stalled vehicle.
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John Dahlquist

John Dahlquist, senior construction

supervisor for the Division of Archi-

tecture retired from state service re-

centl\ and was honored bv fellow

eni[Tlo\ccs at a retirement dinner held

at the Turf Club in Rivera on August

17, 1955.

Dahlquist was born in Stockholm,

Sweden, on October 12, 1885. He was

a graduate of the Higher Technical

College of Stockholm in civil and

structural engineering. Following his

graduation he \\orkcd in many of the

construction trades as well as for his

father who was a contractor. For a

period of time, he acted as foreman

and superintendent of construction

for several contractors, but in 1919

strike conditions forced him to leave

Sweden and he came to the United

States w here two brothers and a sister

were living.

He arrived in New York in 1420

and first went to Chicago. He later

went to Minneapolis where he ac-

cepted a job as construction super-

visor with Engstrom and Lingwall

Construction Compan\- supervising

the construction of a housing project.

In 1921 he went to Seattle and then

to San Francisco. In San Francisco he

was employed for a time as superin-

tendent for the Walmark Construc-

tion Company. The next year he

opened a structural engineers office in

the Wright and Collander Building in

Los Angeles and for over a \"ear prac-

ticed his profession of engineering. In

1923 he joined the Pozzo Construc-

tion Company as general superintend-

ent. I Ic married Helene Hcndrickson

at Santa .\na in Orange County on

August 27, 1926.

l'"or the next 20 years Dahlquist

worked for different contracting

(irms, the Cit\' of Los Angeles and for

himself as general contractor. In I94S

he joined the forces of the Division

of Architecture as a senior construc-

tion supervisor and was placed in

charge of direct construction work at

the Department of Agriculture Poul-

try Laboratory in San Gabriel. For

several \ears he was construction su-

pervisor of several National Guard

Employees Receive Twenty-five-year Awards

Employees of the Division of Highways who became eligible for 25-year

awards during August and Scprcmber, 1955, arc:

ELIGIBLE ON
JULY 31, 1955

District VII
Jones, Edward P.

ELIGIBLE ON
AUGUST 31, 1955

District II

Nett, Waller M. .

District IV
Brown, Elmer- . . -

District V
Holman, Herbert J

Lovell, Mabel A.

District Vli
Dewing, Earic H,

District VIII
Gaylord, C. Worth
McCurry, Richard C.

District XI
Gray, George A

Central Office
Fulton, Rex H

Bridge Department
Gillenwatcrs, Franklin G.

Shop 1

Tharp, Charles H., Jr.. .

Total service
Yrs. Mos. Days

25

25

25
25

9

21

22
9

ELIGIBLE ON
SEPTEMBER 30, 1955

District II

Doolcy, Ambrose J.

Eugene, Joseph K.

District III

Ambler, Arthur N.

District IV
Miller, Lawrence V.
Wise, M. S

Total service
Yrs. Mos. Days

25
25

22
27

21

District V
Chittenden, Carroll S.

.

District Vi
Landers, Joscoh T.

25



First Classified Scenic

Area Is Established

By Forest Service
Clare Hcndcc, acting uiulcr his au-

tli()i"ir\' as regional tdresrer of the

U. S. Forest Scrxicc in ("alifornia, has

established, with the concurrence of

the Chief of the Forest Serxice, a spe-

cial area dedicated to scenic rec-

reation in Tuolumne (^ount\' to he

known as the Calaveras .Memorial

Scenic Area. This is the first such ded-

ication of national forest lands in Cali-

fornia to be administered for the ex-

clusive purpose of preserving scenic

recreational values.

This memorial scenic area consists

of 378.7 acres of the finest stand of

veteran sugar pines remaining in the

State. Intermingled are the associated

pines, firs, and cedars and a few giant

sequoias that make up the typical vir-

gin forest in this part of the Sierra.

This area adjacent to the Calaveras

South Grove Big Tree State Park \\ ill

greately enhance the recreational

values and attractions of the \\ hole

area.

Under forest service administration

this area \\ ill be maintained in an un-

disturbed condition, no commodity
sales will be made and the only de-

velopment permitted will be a mini-

mum of foot trails to enable the pub-

lic to reach and enjoN' all parts of the

area. Only in case of a disastrous fire

or uncontrollable epidemic insect at-

tack w ill the removal or salvage of the

killed trees be authorized.

PASSENGER CAR-TRAILER

ACCIDENTS
Passenger car-trailer combinations

were involved in S2K California traffic

accidents during 1954, reports the Na-
tional Automobile Club.

HIGHWAYS BENEFIT

Prior to construction of the East-

shore Freeway connecting Oakland
and San Jose, average land \alues in

the area \\ere about $500 an acre. To-
day, according to the National Auto-
mobile Club, the property in that same
\icinity is valued at $21,000 an acre

and 540,000 an acre valuation for land

fronting the highway.

NOTHING FAZES A FISHERMAN

15 \k: lOI M I J), (1X1 IIORMA
September 10, 1955

California Hi^sih'u:avs ami
Fiiblic Works

Cii N riiMl n: I liaxe just reviewed

a copy of your magazine of July-

August and note, with regret, the an-

nouncement of the passing of Robert

C. McF'arland, construction superin-

tendent.

Immcdiatelx this took me back

some 20 years ^vhen the road into

King's Canyon was being built. \
fishing buddy of mine and I had been

in the habit of going into this coun-

try', on foot, for a long time. When
we arrived that year we found the

road was under construction with this

area closed to the public on account

of a job of blasting. Having traveled

a long distance, Me \\ ere naturally

highly disappointed and with the fish-

erman's usual ingenuity, A\hen his sport

is being denied, I spoke up and said:

"Well, it's too bad; my brother, who
is in charge here, is at the other end

of the road or I am sure he would
let us through."

After looking at my driver's li-

cense, the hard-boiled guard softened

and said: "Oh, all right fellows, we'll

tell .McF'arland he missed you—go on

through, but be careful." Later we
met up with McFarland and he

show ed a fine sense of humor saying

that he wanted to see the "bird" who
w as his brother. He even gave my pal

a lift since he had given out coming

over the hill. This incident occurred

in the vicinity of Horseshoe Bend.

Yours very truly,

A. H. .McF.-VRL.^ND

THE RIGHT SIDE

Who's a pedestrian? You are the

moment you step from your car. Al-

ways leave your car from the curb

side, says the California State Auto-

mobile Association, never from the

street side.

CLARE HENDEE NAMED ASSISTANT

CHIEF OF FOREST SERVICE

Regional Forester (^lare I lendee,

who has been in charge of the Cali-

fornia region since 1951, has been

named an assistant chief of the forest

service by its chief, Richard F. .\Ic-

Ardle, the U. S. Department of Agri-

culture announced. Hendee succeeds

E. W. Loveridge, who has retired

from the forest service to accept an

assignment as agricultural attache w ith

the American embassy in Bogota, Co-
lombia.

In assuming his new position Hen-
dee will head up the administrative

management and information activi-

ties of the forest service. Hendee w ill

direct and coordinate administrative

operations, personnel, organization, fi-

nancial management, defense, business

management and public information

and education activities.

During his 25-\ear career with the

forest service, Hendee has been con-

tinuously engaged in the administra-

tion of forest resources. As regional

forester in California he was respon-

sible for the management of soil, wa-

ter, timber, forage, recreation and

wildlife resources on 17 national for-

ests; and their protection from fire,

insects, and diseases. He also was for-

est service head of state and federal

cooperative forestry programs in Cali-

fornia.

Chief .McArdle announced fur-

ther that Charles A. Connoughton,

regional forester of the southern re-

gion of the forest service with head-

quarters at Atlanta, Georgia, succeeds

Mr. Hendee as regional forester of

the California region.

SAFETY MARGIN
It's the driver, not the car or the

condition of the road, who causes

most of the accidents. A good driver

allows an adequate margin of safety

between his car and the others.

NEW BOOKLET TELLS ABOUT
KERN CITIES

Want to know when Wasco was

founded? The elevation of Tehacha-

pi? Ridgecrest's population? Type of

soil, or the weather in .Mojave? Per-

haps you're interested in the number
of retail and wholesale outlets in De-

lano?

The answers to all these and scores

of other questions conerning Kern

County communities may be found in

"Covnmmity liifoniratioii,'" a new-

publication being developed by the

Kern Count\ Board of Trade.
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Cow PdldCe New Freeways Will Speed Traffic

to Grand National Show and Rodeo

LxiiNsivi recent frecw a\' construc-

tion again this \ear will add niate-

riall\' to the comfort and conxenience

of thousands of visitors who annually

travel by automobile to the CI rand

National Livestock I'.xposition, Horse

Show and Rodeo, it was announced
b\- Xye Wilson, Secretary-manager

of the huge Cow Palace, where the

1955 show will be held October 2Sth

to No\ember 6th.

Local traffic from San Francisco

and the East Ba\-, as well as traffic

frr)m points south, will especialK'

benefit, according to a report which

Wilson received from R. P. Duffy,

Assistant District Engineer, District

I\'. Di\ision of Highways, compris-

ing the nine Bay area counties.

In the spring of this year the sec-

tion of the Bay Shore Highwa\ be-

rw een Alemany Boulevard and Hester

Street, just south of the Third Street

intersection, was completed, bringing

the Cow Palace within 12 '/4 minutes'

dri\ e of San Erancisco's Civic Center.

Oimplction of final sections in

downtown San Francisco, making

connections to the San Francisco-

Oakland Bay Bridge and providing

ramp connections to the surface

streets at Fourth, E'ghth, and Mission

Streets, have added also to the ease

with which the Cow Palace can be

reached.

Traffic Expedited

On the I'.ast Ba\- side of the bridge,

portions of the third le\el of the tlis-

rribution structure at the approaches

luue been opened since the last Grand
National and sections of the Eastshorc

l"rcewa\ in Berkele\' and Oakland

have been completed to an eight-lane

divideil section. Fraffic from the

south will benelit in great measure

from completion of the Bayshore

l-'recway to a six-lane divided section

between San Mateo and San Carlos.

While construction work is still

continuing on the Waldo Cradc
north of the Golden (Jate I5riiige,

conxerting this section from a four-

lane undivided hiuhwa\- to a si\-lane

Members of the "Riders of the Andes," interna-

tionally famous Chilean Army equestrian team, are

shown practicing one of their amazing feats of

horsemanship

divided free^vay, no delay in traffic

is anticipated. Traffic will be shifted

between the e.xisting road and the new
lanes to meet construction needs but

traffic service will be equal to that

pre\iousl\' rendered during the loii-

struction period.

Fhe Cow Palace, w ith its vast paved

and lighted parking areas capable of

accommodating 4,()()() cars, is particu-

larh' well equipped for automobile

traffic, Wilson [loinred out. He said

preparations are being made to handle

record crowds in \iew of the great

international attraction which will

heailiine this year's arena show.

Riders of the Andes

Several months ago Wilson flew to

("hile, where he made arrangements
for the appearance of the "Riders of

the Andes," the famous (Chilean Arnu'

equestrian team from the School for

Carabineros, on the outskirts of San-

tiago, which is the pride of all South

America.

On his return he announced that the

group, c(jnsisting of 30 men and 30

beautifull\' matched bay horses, has

lived up to its reputation in every

wa\', and the members, in his opinion,

the worlds most fearless and ilare-

devil riders.

They have been in the saddle in

rough mountainous country of the

far-flung provinces since they were
four, or five, years old, only the best

being chosen for the "Cuadro \'erde,"

or "Cireen Squadron."

Working with flat Arm\- cavalry

saddles without special equipment of

an\' kind, they perform amazing

feats of horsemanship—including four

abreast pyramids—while traveling at

top speed. Xo comparable attraction

has been seen at the Cow Palace since

1952 \\ hen the Royal Canadian .Moun-

ties were featured and brought an all-

time record attendance of more than

17(),()()0 persons.

Back again this \'car b\' popular de-

mand will be Capt. William Heyer
and his famous dancing horse, "Star-

less Night."

National Horse Show

Also of special interest to horse

lo\ers Mill be the full division Na-
tional Horse Show which will again

this > ear include the National and

Pacific Coast (hitting I lorse Contest

Finals. New classes have been added

to the horse show and there will be

a special children's matinee on Frida\',

November 4, for chiUlren's equitation

and the finals of the A. 1 1. S. A. Stock

Sadille Scat competition for juniors.

International Rodeo .Association

champions in saddle and bareback

bionc riding, steer \\ restling, calf rop-

ing and bull riding will be deciiled

during the (Jrand National, which, as

the last big rodeo of the year, is an

important factor also in the world
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Sk^tV^^
This is on aerial view of Cow Po.'oce in Son Francisco where, as in the past, the Grand National Livestock Exposition, Horse

Show and Rodeo will be held October 28 fo November 6

championship competition of the Ro-
deo Cowboys Association.

Three of the Nation's leading stock

contractors will pool their strings of

broncs, bulls, steers and calves to add

to the excitement of the rodeo con-

tests.

In the Livestock Division, wiiere

prcniiunis of $88,235 are being of-

fered, national attention will be fo-

cused on the National Hereford

Show. This show is the only Register

of .Merit Show for Herefords in Cali-

fornia and marks the second time tliat

the national show is to be held at the

Cow Palace, the other occasion in

1951.

Ticket prices for the Grand Na-
tional arena show are 11.25, $2, S2.5(),

S3, and, for box chairs, $3.50. Parking

is 50 cents. Seats may be purchased

at the Cow Palace and J. C. Penne\"

Co., in San Francisco; in Oakland at

Ina Thrams Box Office, Sherman Cla\

& Co., and Breuner's, Broadwav at

22d; in Berkele\" at Breuner's, 2128

Center Street, and in Sacramento at

the Civic Theater Box Office. Outside

the Bay area, tickets ma>" be reserved

at Pacific Gre\hound ticket agencies.

The Grand Nationals are sponsored

and produced by No. 1-A District

Agricultural Association, a State of

California agency whose board of di-

rectors serves without pa\-. Directors

are: Porter Sesnon, President; Wilson

.Me\er, First \"ice President; Roland

Tognazzini, Second \'ice President;

Louis C. Conlan, Lawrence Draper,

Jr., J. W. Alailliard III George AI.

Mann and Fred D. Parr.

CLOSE TO HOME-AND DANGER
\\'hen you're driving close to home,

you're still close to danger. Before

turning into that driveway, take a

good look about you and make the

proper arm signals in a clear and un-

mistakable -way.

ARTICLE APPRECIATED

ALAMEDA COUNTY FLOOD CONTROL AND
WATER CONSERVATION DISTRICT

Oakland, California

California Higlm-ays and

Public IVorhs

Gentlf.mex: I want to express my
thanks to the authors of the article

"Automation" in your Jul\-August

issue. As head of the Right-of-Way

Engineering and Survey Branch of the

of the Alameda County Flood Con-

trol and Water Conservation District,

I found the article very interesting

and meriting additional study for pos-

sible application to our work.

Yours truly,

Robert E. Ellis

171 Via Dolorosa

San Lorenzo, California

and Public Works 33



Concrete Pipe Jacking h^it^
t Kellogg

Completed

By ROBERT M. INNIS, Resident Engineer

W.'oRK WAS STARTED this Spring on

the last section of the San Bernardino

Freeway in District VII. This 5.21-

niile contract, awarded to Winston
Bros. Company, extends from West
Covina over Kellogg Hill and con-

nects to the completed free\\a\"

through the City of Pomona. The
alignment of the new freewa\' is es-

sentially the same as the existing route,

Garvev Avenue, with the grade some
three to four feet higher.

Since the terrain is mountainous and

has many cross canyons and high fills

on the existing route, the problem of

drainage w as quite interesting. Should

we replace the existing drainage w itii

new installations or extend the exist-

ing culvcrtsr Since the culverts had

been in place since 1932, and the grade

differentials between the ends of the

existing culverts and the proposed toe

of slope in the canyons prevented an\

pifie extensions without an objection-

able sharp grade break, it was decided

to install nev\- culvert pipe throughout.

To replace this cross drainage by open

cut method was obviously prohibi-

tive—first, because the height of the

existing fills was so great, and sec-

ondly, because public traffic had to

be maintained on the existing Carvey

.•\\enue. Therefore, the contract pro-

vided for jacking approximately 2,000

feet of reinforced concrete pipe rang-

ing in diameter from 24 inches to 54

inches.

Contractor's Option

The contractor had the option of

using 30-inch pipe in lieu of the 24-

inch and 2 "-inch sizes to provide more
working room. Conscquentl\-, 30-incii

pipe was used at all locations where
smaller pipe was specified. All pipe to

be jacked was specified to have a

2,000-D load factor. The jacking pit

was usually set up at the downstream
end of the line and the pipe was
jacked up grade. This was done to

' r'f^-t.:^:^ T ^- fwinjar .-jrf

Sled and trigger winch used in removing excavated material

pre\ent any w ater from staying in the

pipe heading.

The lengths of the lines to be jacked

\ aried from 160 feet to approximately

3 30 feet and these were all jacked

from one jacking pit at each location.

The setting up or installation of the

jacks, rails, and backstops called for

\er\' close accuracy" for line and grade

as the specified tolerance allow cd only

3 inches per 100 feet variance in line

and grade. The complete jacking op-

eration at each location w as performed

hv two men: one inside the pipe w ith

Excavated material about to be removed

»«^.y:-.
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;i slidir lianii pneumatic cla\- spade and

sliDxel and tlie otlier man operating

tlic air tuyger winch which [uilied tiic

liirt sled in and out. The man work-

ing in tiie pipe would c\ca\ate ap-

proxiniatelN' two teer aiicad ot the

pipe and then it would he jacked up

snug against the dirt heading. Line and

grade control was the sole responsi-

bilit\- of the man working in the pipe

and was done by neat grading for the

perimeter of the pipe up to approxi-

mately IS inches above the flow line.

However, at the time of the actual

jacking the lead pipe section would
deflect due to soil \ariations. In hard

soil conditions the lead pipe w ould rise

and in w et excaxation the pipe w ould

deflect dow nw ard.

Field Checks

At frequent interxals, field checks

for line and grade were made with

instruments and the variation from the

theoretical line and grade w as deter-

mined. The crew w ould then try to

work back to the theoretical line. Al-

though the end pipe would hole

through within 6 to 10 inches of the

theoretical location, the pipelines as

laid, especially those over 150 feet in

length, would be a series of small de-

flections. The average day's work

would run between 8 and 10 feet of

pipe jacked in a 10-hour shift. Each

section of pipe was coated w ith Ben-

tonite rotary mud for lubrication and

was butted against the adjacent section

of pipe w ith a one-half inch mortar

pad for bearing. The new pipe sec-

tions were usually placed at the end

of each shift so the mortar could set

up during the night. Two 75-ton h\--

draulic jacks were used on the 30-inch

diameter pipes and two 200-ton jacks

were used on the 54-inch line.

The key to successfull\' jacking the

long lengths of R. C. P. on this con-

tract was the soil condition. The old

fills were well compacted and no large

boulders or rock were encountered.

The material was such that it would

tunnel and hold its shape—the result

being there w as no overhead displace-

ment or load on the pipeline being

jacked. Any vertical load would have

made jacking impossible. The pipe

Jacking operation at Kellogg Hill

seemed to jack smoothly up to around

200 feet of length but from then on

considerable stress was evident, with

small chips spalling out at the joints.

However, and luckih', there de\el-

oped no complete pipe failure or seri-

ous cracking.

The pipe jacking w ork on this con-

tract has been completed, with a total

of 1,815 feet of pipe being jacked. The
work of jacking the reinforced con-

crete pipe w as performed by the J. S.

Barrett Co., subcontractor for Win-
ston Bros.

View of equipment and two-man crew used in /ocfcing operations
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LEFT—New unif of fos/shore Freeway extending from 11th and Cypress Street to Market Street in Oaktand. RIGHT— Construction has started on a mo/or project

along Cypre:s Street that includes a double-deck viaduct from the Distribution Structure of the Bay Bridge southerly to 16th Street.

A new unit of the Eastshore Free-

w ;n in Oakland \\ liich extends from

lltii and (Apress Streets to .Mari<et

Street was opened to traffic Frida\\

September 2, 1955, at 1 1 a.m.

This 0. 7-mile project consists of a

siiort section of an elevated free\\a\'

structure together with approach

ramps wliich will later serve as on

and off ramps for local traffic when
the adjoining units of the facilit\' will

be completed. In adiiition to eliminat-

ing conflicts at a numlier of cross

streets, traffic will no longer he sub-

jected to the dcla\' occasioned i)y the

jog in the route from Seventh and

Eighth Streets to Fifth and Sixth

Streets.

As this completed section initial!)'

constitutes only a short link on this

freew a\' route, motorists should exer-

cise caution and lie prepared to reduce

speed as tiictated li\- traffic conditions.

This is especially important because

traffic on adjoining street sections is

subject to control by traffic signals

and at certain periods, [larticularh'

during peak hours, congestions may
extend back onto the freeway.

Cost $1,762,000

Work on the contract tor this unit

was performed by I'"redrickson &
Watson Construction C-onipany and

,\I & K (j)rporation, at a cost of

f 1,762,000.

Work has also just been started on

a majcjr project along Ciypress Street

that includes a double-deck viaduct

from the liistribution structure south-

erl\' to 16th Street. Plans arc being

completed for subsequent projects to

(il! the gaji between the completed

freewa\' unit and 16th Street to the

north, and in a southcrK' iliiccrion to

Oak Street.

Freeway Routing
The California Higluva\- Commis-

sion has adopted a freeway routing for

11. S miles of State Sign Route 198

(Hanford-\'isalia Highway) between

Ninth Ave., one mile east of Hanford,

Kings County, and U. S. Highw a\" 99.

Since the freewa\' route follows the

existing highway a public hearing !)>•

the comniisison was not considered

neces.sary.

State Highway I'ngineer C T. Mc-
C()\- told the C^ommission that al-

though construction might be some

time in the future adoption of a free-

way routing at this time was desir-

able to make known the State's plans

for ultimate development and to pro-

tect needed rights of way.

Plans of the Division of Highways
call for the e\entual construction of a

four-lane expressway over this section

at a cost of approximatcl\' 11,770,000.
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Slurry Seal Coat Division of Highways

Conducting Experiments

By MERLE L. NELSON, Highway Engineering Associate

Tiir PRDiu.i .M of maintaining (lur

higlu\a\' surfaces in a sniootli-rid-

ing and presentable condition has

long been a thorn in the side of

the .Maintenance Department of the

Division of Highways. One of the

most costh' and time-consuming main-

tenance operations is crack scaling. A
good many of our bituminous pave-

ments which exhibit severe cracking

and spalling could be restored to give

several additional \-ears of satisfactor\'

service by a suitable method of filling

and sealing the cracks and spalls. The
conventional type of seal coat has not

provided a satisfactor\- treatment in

all respects.

Headquarters Maintenance Depart-

ment recentl\- requested that the Ma-
terials and Research Department in-

vestigate and report on a new type

of surface treatment called Slurry or

Squeegee Seal Coat \\hich had been

developed and used quite extensively

by the City and County of Los An-
geles for sealing old bituminous pave-

ments.

The slurry seal consists of mixing a

fine sand or crusher dust or a com-
bination of both with mixing type

emulsion and water to form a very

wet slurry.

A typical batch mixed in an ordi-

nary transit mix truck would consist

of the following composition.

For each ton of aggregates (dry weight)

add
25 gallons of water

47 gallons of emulsion

The water can be varied to obtain

the desired consistency to suit certain

conditions.

The emulsion being used at present

is mixing type emulsion (65-85 pen.

base); also (150-200 pen.) has been

used to some extent as the base asphalt.

Satisfactory Gradation

The aggregates should conform rea-

sonably close to the follow ing grada-

Watering the pavement

tion which has been considered to be

satisfactory'.

Percetit

Sieve sizes passing

No. 20 100

No. 30 91

No. 50 - - 54

No. 100 20

No. 200 : 3

The emulsion and water are added

to the mixing drum and the aggregates

are then added slowl\- to prevent ball-

ing. Approximately five minutes is re-

quired to add the aggregates. The sur-

face to be treated is sprinkled with

water, normally about 0.10 gallon per

square yard.

The slurr\- is then poured from the

transit-mix truck onto the pa\ement

inside a specially constructed spreader

box which consists of a rectangular

Slurry train in action
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frame the width ot one Inne. The
"box" is equipped with a s(]ueegee

strike-off rubber which forces the

slurr\' into all cracks and depressions

in the pavement as the spreader is

towed along the pavement behind the

truck. 1 he result is a very uniform

and rejuvenated appearing pavement.

Under normal weather conditions

traffic can use the treated surface in

from I V: to 3 hours after application

and in certain instances in less time.

Conclusions

1 he following conclusions were nr-

ri\ed at after representatives of this

department made an inspection f)f the

slurry projects placed by Los Angeles

County forces and a few experimental

projects placed by our maintenance

forces in District \'II:

1. It is our opinion that the slurry

seal, while not a cure-all, has a

very definite place in mainte-

nance work.

2. The treatment appears to do an

excellent job of crack sealing and
provides what appears to be a

very satisfactory nonskid surface,

especiall\' when sand is used as

the aggregate.

3. The mixture is cheap and can be

applied at an ama/ingh" fast rate.

4. Depending upon weather condi-

tion.s, the slurry seal will set up
sufficiently hard in some two to

three hours so that it will not be

marred by traffic.

5. The treatment is unsurpassed for

use in city streets and residential

areas where other types of sur-

face treatments have alwaws pre-

sented problems.

6. The mixture should not be con-

sidered as a substantial wearing

surface and no attempt should be

made to apply it in thicknesses

greater than one-fourth inch and

preferabl\- one-eighth inch. I his

will permit faster set up and is

important particularly on two-
lane roads where traffic controls

are to be enforced.

7. If a somewhat thicker layer is

desired it is recommended that

it be placed in two thin layers

^\•ith proper time intervals for

complete drying and setting up.

S. In addition tf) filling all cracks

and holes in old surfaces the

Spreading slurry

treatment improves the appear-

ance of old pavements 100 per-

cent.

The mixture sticks tenaciousl\ to

the old pa\cmcnt, providing a

tight seal.

District VII maintenance person-

nel and maintenance men of the

Count)" of Los Angeles are com-
pletely enthusiastic about the

treatment.

^^'e have recommended that

maintenance forces place some
experimental sections of this

treatment in the vicinity of Sac-

ramento for observation.

Completed slurry in right lane

McCoy Reports on

Button Canyon Project

it would cost approximately ,Si'>0(),-

000 to construct an adequate two-lane

road on a six-mile stretch of Sign

Route 36 in Tehama Count\' through

the Button Canyon section, according

to State Hisjhwav F.ngineer (.'•. 1. Mc-
Coy.

The Higliway Commission asked

McCoy for a report on the section

between Tedoc Road ami Din (jeek

after a delegation from Tehama
Count} and the Cit\- of Red Bluff hatl

appeared at the commission's meeting

in August requesting impro\ement of

the existing road. Contributions of

125,000 each toward the project w ere

offered b\" Tehama Count\ and the

Smith Lumber ("onipan\-.

The road at present follows a nar-

row tortuous canyon, and an inteiim-

t\ [)L' improvement is not feasible, Mc-
(.o\ said; any reconstruction should

l)e on the basis of proxiiling an ade-

tjuate facility on permanent alignment.
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Rapid Progress
Richmond-San Rafael Bridge

Is More Than 80 Percent Completed

V^N \\ 1 OMSDAY, Scptcnihci" 14,

1955, workmen for the .Muiph\

-

Kiewit supcrstrucrure contract of the

Ricliniond-San Rafael Bridge, now
Hearing completion in the northern

part of San Francisco Bay, slipped the

12-inch pins into position connecting

the lower chords of the cr.sr cun-

filc\er span.

At the same time the last of the 36

2o9-fo()t truss spans arc being com-

p'tted. Of the 1S,5()() feet of steel

spanning the Ba\', onl\- the 2,140-foot

cantilexer structure over the west nav-

igation channel remains for comple-

tion. Alread\- workmen have erected

the two main steel towers and are

now progressing out on each side of

bridge is being constructed, said the

project now is more than 80 percent

completed.

The newly completed span is over

the secondary navigation channel par-

alleling the Richmond pierhead line.

The two cantilevers are of identical

design, each having a main span of

1,070 feet with 535-foot anchor arms.

-rp'-r^^r- ^t^; ;^^^B^^"jf • -Trsj -:»;-:.^.^i->.^i

This aeria! photo shows the gap in the east cantilever span of ffie Richmond-Son Rafael Bridge which was closed on September 14. The progress on the

project, now more than 80 percent completed, is graphically shown.

This operation, together with the

subsequent placing and riveting of

several other truss members, closed

the gap of the first of the r\vo can-

tilever spans over the main navigation

channels.

one of the towers with the intricate

and delicate balancing of the steel

truss members.

Norman C. Raab, Chief, Division of

San Francisco Bay Toll Crossings, un-

der whose personal supervision the

The vertical clearance for shipping

over this channel is 135 feet %\hile a

clearance of 185 feet will be provided

over the main channel.

. . . Continued on page 41

and Public Works 39



rreewdy Narrow Devil's Gate

Roadway Is Eliminated

By C. J. VERNER, Resident Engineer

O.'\ NEW year's Day, 1956, the spec-

tators who attend the annual Tourna-

ment of Roses and the Rose Bowl
football game in Pasadena will find

motoring to and from these e\ents

less time consuming. A 1 % -mile sec-

tion of the Foothill Freeway between

Hampton Road in La Canada and

Montana Street in Pasadena will have

been completed in the autumn of

1955.

The section of State Sign Route 1 IS

on which the improvement to full

freeway standards has been provided

by action of tiie State Highway Com-
mission voting funds on Julv 24, 1953,

for construction, eliminates the old

narrow roadway across the Devil's

Gate Dam as well as a sharp curve

and grade intersection with State Sign

Route 1 1 at the \\ csterly end of the

dam.

1 he portion of Route 118 between

San Fernando and Pasadena traverses

the foothill area of the towering San

CJabricl Mountains immediately to the

north, which proxide areas for sum-
mer outings and w inter sports to the

public.

Excellent Cooperation

Among tiie 17 bids submitted, joint

\enturcrs CJeorgc W\ Peterson, Jack
^\'. IJaker and Dragline Rentals (^)m-

pany submitted the low bi(.l of |i,-

S3 1,070 which was a[)pro\cd as a con-

tract by the Attorney Ciencral of the

State on March 1". 1954.

The excellent cooperation received

during the construction from the \ar-

ious agencies in\-ol\'cd and the ilili-

gcnr prosecution of the work under

the supervision of George W. I^ctcr-

son as project manager enablcil the

contractor to complete the project ap-

[)ro.\imatcl\- three months prior to the

expiration of the allow able time speci-

fied for this contract.

The new alignment and the existing

roadway conflicted at numerous loca-

This new Devil's Gate Dam bridge eliminates old, narrow roadway as well as a sharp curve and grade

intersection with Sign Route 1 1 at westerly end of dam

tions. Five stages of varying amounts
of dctouring were required for public

traffic during construction. As each

successive stage came into play, traffic

was allowed more of the new road-

way- for its use. Fortunately each suc-

cessi\c stage partially alleviated the

congestion existing prior to construc-

tion, so that the full improvement of

traffic flow came gradually to the mo-

toring public as the job progressed.

The close proximity of existing road-

way and new construction in several

instances necessitated opening por-

tions of structures to traffic before the

remaining portions of these structures

couki be completed.

Seven Structures on Freeway

Seven structuies are recjuired in the

length of the project to provide full

frecwav standards. These structures

range in size from an equestrian trail

undercrossing to the unique bridge

across the Arroyo Seco and spillwa\-

of Devil's Gate Dam.

Driving easterly from Hampton
Road on the new four-lane freeway

which is composed of two 2S-foot

roadways surfaced with four inches

of plant mix on eight inches of un-

treated select material, the motorist

\\ill pass under or cross over struc-

tures in the following order.

The Meadow Grove Street Over-

crossing is a reinforced concrete box

girder bridge about 157 feet long.

The Berkshire Place Undercrossing

is a reinforced concrete slab bridge

about 45 feet long.

The Route 165 9 Separation is a

reinforced concrete box girder briilge

about 344 feet long which connects

the west bound traffic lanes of the

freeway with State Sign Route II,

spans over Flint (Canyon \\'ash as well

as the freeway. The roadwav of the

bridge across the wash w hich parallels

the freeway at this location is sup-

ported on single multifaced column

bents which rise 50 feet above the
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wiisli presenting ;i giMccful ;ippcnr-

;ince.

Series of Bridges

Tlie I'linr C'unyon \\':ish I5ridgc is

a reinforced concrete slab and tiox

girder about HS teet long. The exist-

ing timber structure adjacent to tlie

new bridge will remain in service to

be used for access to Oak Cirove Park.

Ihe distance to tlie next bridge is

400 teet. The road\\a\- excavation

prism in this distance yielded over

100.000 cubic \-ards for use as road-

way embankment or select material as

base for the plant mix surfacing.

We are now at the brink of the

Arrovo Seco across which the Los
Angeles Flood Control District con-

structed Devil's Gate Dam in 1920 to

restrain the destructive flood ^\aters

that were periodically carried bv the

ArroN'o Seco.

The Arro>o Seco Bridge is a rein-

forced concrete box girder about 418

feet long, adjacent to the downstream
face of Devil's Gate Dam. Two spans

each 1.16 feet long are required to

cross the arrovo, and one span 119

feet long is required to cross the dam
spillway. The pier which acts as the

common support for the two 136-foot

spans is rigidly connected to the su-

perstructure, while all other supports
are simple connections. To obtain the

required rigiditv the eight-foot depth
bo.x girder gracefully increases to 14

feet at the pier beginning 65 feet each
side of the pier. The pier which is

cellular with outside faces rusticated

to provide appearance of masonry
blocks reaches upward S5 feet above
the arroyo bottom to support the su-

perstructure, and extends downward
20 feet below^ the arroyo bottom for

adequate support on rock.

The Arrovo Seco Equestrian Tun-
nel is a reinforced concrete box eight

feet wide, 10 feet 6 inches high and
about 1 1 8 feet long. The tunnel pro-
vides grade separation for the eques-
trian trail existing in this location prior

to construction.

The ArroNo Boulevard Overcross-
ing is a reinforced concrete box girder

bridge about 107 feet long.

The contract work is being admin-
istered by the Bridge Department.
L. E. Steele represents District \^II on
the project.

Aerial view of Foothill Boulevard looking westerly across Devil's Gate Dam, showing portion

of old highway alignment on left

RAPID PROGRESS
Continued from page 39 . , ,

Paving of the road'way has kept

pace with the steel erection, and of

the four miles of overwater crossing

1
'
: miles of the upper deck have been

completed on the west end of the

bridge and one mile on the east or

Richmond end.

Of the 15 contracts required to

complete the project for upper deck

traffic, five have been completed; nine

are under construction; leaving one,

for the signing and striping of the

roadways, to be advertised in time

for the opening of the bridge to

traffic by October of 1956.

One of the five contracts for the

completifin f)f the lower deck for an

ultimate six lanes of traffic is now-

being ad\ertised with the remainder

to follow as needed. This second

phase of construction should be com-

pleted by October of 1957.

Revenue bonds in the amount of

$62,000,000 were sold to finance the

first phase construction w hile a state

loan of $6,000,000 will be used to

complete the second phase giving a

total cost of $68,000,000 for the sVz-

mile project.

OAKLAND TO TRACY FREEWAY

Completion of the freeway on U. S.

50 from Oakland through Castro \'al-

lev to Tracy' in San Joaquin County is

in sight. Director of Public Works
Frank B. Durkee awarded a contract

for $4,275,510.70 to Peter Kiew it Sons

Co. for grading and paving 5.4 miles

between 2.3 miles west of Dublin and

0.3 mile west f)f Center Street in Oak-
land.
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E. E. Wallace

E. E. Wallace, district engineer of

District XI of tiie Division of Higii-

\\a\s, retired on September 1, 1955,

bringing to an end a career of 42 years

of important contributions to the de-

velopment of California's Highway
System.

He has been in charge of District

XI since the district was established

in 193 3, with headquarters at San

Diego. It comprises San Diego and

Imperial Counties and the eastern half

of Ri\ersidc Count\', witii a total of

1,10(1 miles of state highways ranging

from major metropolitan freeways to

long stretches of desert road.

Wallace came to work for the State

in 1913 in the District V Office in

San Luis Obispo. By 1919 he had be-

come assistant district engineer there.

One of his assignments was the loca-

tion of SSR 1, the Carmel-San Simeon
Highwaw

To Fresno in 1926

In 1926 he was appointed district

engineer of District \'l, with head-

quarters in Fresno, and remained there

until the formation of District XI in

San Diego seven years later. His ac-

complishments during this period in-

cluded construction of the (irapevinc

(jrade Section of US 99 south of Ha-

kersficld and reconnaissance for the

mountain highway which now carries

traffic into Kings Canyon.

Starting as the first district engi-

neer of District XI, his administration

in S'n Diego has spanned the period

nt that area's tremendous growth in

population and traffic, particulai'lv

iluring and since W'orkl \A'ar II.

During the wartime period Wallace

was responsible for plaiiiiing anil con-

struction of important access roails lie-

veloped by the State for the I'ederal

Government to serve aircraft plants,

shipyards and luilitary cstabiishmcius.

ShortK- after the war the Cabrilio

Freewa\' was completed as one of

California's earliest full frecw ays. Sub-

set] uent major projects planned and

completed under Wallace's direction

include the Oceanside-Carlsbad Free-

way and the Alontgomerv Freeway
between National Citv and the Mexi-

can border, both on US 101.

Freeways Accelerated

Planning for other freeway sections

of US 101 and for US 80 in the San

Diego metropolitan area has been ac-

celerated in the last few years under

the expanded state highway program.

In the meantime, over the last 22

\ears, Wallace directed the continu-

ous impro\ement of state highwa\s in

the desert areas of District XI, with

emphasis on widening of both the

traveled way and the numerous
bridges, as well as resurfacing and, in

recent years, reconstruction.

Wallace was born in Harlan, Iowa,

and received his early education there

and in Alabama and Tennessee. He
graduated from the University of Ala-

bama where he studied ci\il engineer-

ing.

His first engineering job was as a

ci\ilian employee with the U. S. Corps

of Engineers in 1908 on lock and dam
construction in Alabama. The follow-

ing year 'le went to work for the

Southern Pacific Railroad in Los An-

geles and Bakersfield.

From 1911 to 1913 he was employed

in the engineering department of the

Associated Oil Company in Bakers-

field.

Wallace lives at 3245 Elliott Street

in San Diego. He is married and has a

son, Donald, of S\ racuse. New ^ ork,

and a daughter, Janet W. Adams, of

Pasco, Washington.

frank C. Balfour introduces Mrs. Jonei W, Adarrys

and Rev. Donald Wallace, daughter and son of

Mr. and Mrs. Wallace, seated on his left

Wallace Tendered

Farewell Dinner

By Many Friends

San Diego went all out to show its

appreciation of E. E. Wallace upon

the occasion of his retirement. Under
the auspices of the San Diego Cham-
ber of Commerce a dinner in honor

of Air. and Airs. Wallace was tendered

in the El Cortez Hotel on Friday

night, August 26th. Friends and asso-

ciates of Wallace numbering 562 were

in attendance.

In addition to engineers and other

employees of the Dixision of High-

ways from many sections of the

State, there were present members of

the California Highwa\- Commission,

state legislators, mayors of incorpo-

rated cities and county supervisors in

San Diego, Imperial, Riverside, and

San Bernardino Counties, comprising

District XI of the Division of High-

ways.

Intidductiii'v I'cmai'ks on behalf of

the San Diego Chamber of Conuncrce

were made by Robert ,M. Colden,

president, who introduced !*'rank C.

Balfour, Chief Right of Way .Agent

of the Dix'sion of Highwa\s, as mas-

rei- of ceremonies. Balfour presented

Dr. William B. Livingstone, Pastor of

the i'irst Prcsb\ tcrian Church, who
delixei'ed an in\(icarion.

Among th((se at the head table with

Mr. and Mrs. Wallace were Highwa\'

('omiiiissioiier James .\. Guthrie, San

Beinaidino; Conunissioner and Airs.

I'rcd \\'. Speers, I'.scondido; Airs.
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hincr Ailiinis, iliuiglucr. ntid Rev.

Doiiiiki WalLiLC. son of Mr. and .Mrs.

\\;ill;KC; .Mr. ;md .Mrs. Golden, .Mrs.

Frank- C. Balfour, Vice .Mayor Clair

W. Hurgcncr, San Diego; Chairman

Frank .A. Gibson of the San Diego

Board of Supervisors and .Mrs. Ciib-

son; Assistant State High\\a\- Engi-

neer Charles E. Waite, Sacramento,

representing State Highway Engineer

George T. .McOv; T. Fred Brad-

shaw. Assistant Director of Public

Works, Sacramento, representing Di-

rector of Public Works Frank B.

Durkee; and R. B. Luckenbach, .Assist-

ant District Engineer of District XI.

Mrs. Adams and Reverend Wallace

surprised their father by coming from

Washington and New York to attend

the farewell party.

Vice Alayor Burgener spoke for all

the incorporated cities and Supervisor

Gibson spoke on behalf of the coun-

ties represented. All the speakers

highlv praised .Mr. Wallace for his

unselfish service with the Division of

Highways for 42 years.

Numerous gifts from friends and

associates of .Mr. Wallace \\ere pre-

sented to the guest of honor b\'

Luckenbach.

Mr. Wo//ace shows Mrs. Wa//ace handsome wrist watch presented to him by his associates

Assistant State Highway Engineer C. B. Waife

CALIFORNIA IS APPORTIONED
$47 MILLION FOR HIGHWAYS

California has recei\"ed an appor-

tionment of $47 million in Federal .Aid

funds for highways during the Hscal

\ear beginning in 1956.

Of this amount, $14''; million is for

the primary high\\"av s\'stem, |7 '/: mil-

lion for secondar\" or feeder roads,

$\5 million for urban highways, and

almost SIO million for that portion of

the Interstate Highwav System A\hich

is in the State.

The apportionment is the second

and last under the provisions of the

Federal Aid Highway Act of 19.54.

The act authorized 11,750,000,000 in

grants to the states and other federal

highway projects for the tv\o fiscal

\ears beginning July 1, 1955 and

1956.

HOBART MILLS JOB

The California Highway Commis-
sion has adopted a route for a pro-

posed relocation of approximately 4'/':

miles of State Sign Route H9

(Truckee-Quincv Highway) in the

vicinity of Hobart .Mills, Nevada
County. The adopted route extends

from 6.7 mile south of Prosser Creek

to 1.6 miles north of Hobart .Mills. For

the most part it runs to the northeast

of the present highway on a generally

parallel course.

DRIVER'S LICENSE

Ev^ery motorist should have his driv-

er's license with him at all times w hen

he is driving.

The California State Automobile

Association reminds you that failure

to have it in your possession while

driving may result in a fine.
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Edmonston, Waddell
And Jones Retiring

From State Service
An employee of the State of Cali-

fornia since Septcniher, 1924, A. D.

Edmonston, State I'ngineer, Chief of

the Di\ision of Water Resources,

notified Director of Public Works
1-rank B. DurUee of his intention to

retire on November I, 19>5.

After about 14 \ears of employment
as an engineer in connection with de-

sign and construction of hydraulic

structures on various irrigation, hy-

droelectric and municipal water proj-

ects in California, Edmonston entered

of dams, supervision of use of water

of Sacramento and San Joaquin Rivers,

maintenance and operation of Sacra-

mento River Flood Control Project,

investigations of surface and under-

ground waters and water quality and

pollution. He is also in charge of the

division's cooperative programs with

the Federal Government involving

stream gaging, snow surveys, topog-

raphic mapping, irrigation investiga-

tions, ground, surface and water qual-

ity investigations, beach erosion and

the Sacramento Ri\ er trial distribution

program.

As State Engineer, Edmonston is

Engineer and Secretary of the State

\\'ater Resources Board under which

reau of Reclamation. He is in charge

of the San Francisco Bay Salinity

Control Barrier Investigation, the re-

port on which will be made to the

w ater Project Authority.

The State Engineer also serves as a

member of the Districts Securities

Commission, State Water Pollution

C>)ntr((l Board, the State Soil (>)nser-

vation Commission, the California Col-

orado River Boundary Commission,

the California-Xevada Water Com-
pact Commission and the California

Klamath Ri\er Commission. He is a

Director and Past President of the As-

sociation of Western State Engineers.

Edmonston is a member, .American

Societ\' of Civil Engineers, and also

A. D. EDMONSTON

service as an engineer in charge of

investigations and prejiaration of re-

ports on the water resources of Cali-

fornia. Formulation of the State Wai-

ter Plan, as reported to the Legisla-

ture of 19.^1, including plans for the

Central \'alle\- Project, were under

his direct charge.

Succeeds Edward H/att

In 1945 he became Assistant State

Engineer and in Februarv', 1950, he

\\ as appointed State I'ngineer of Cali-

fornia, succeeding the late Edward
I I\att and in this capacity, Edmonston
is in direct charge of all state func-

tions dealing \\ ith water rights, appro-

priation of water, adjudication of wa-
ter ritjhts, w atermaster service, safet\'

THOMAS B. WADDELL

he is contlucfing the investigations for

tiie (California Water Plan, the initial

unit of which—the Feather River Proj-

ect—w as authorized for state construc-

tion in 1951.

Holds Important Jobs

The State I'ngineer is Executive

Officer of the Water Project Author-

its of California, which was created

1)\ the Central \'alley Project Act of

1933. Acting for the authority, Ed-
monston has pre[)ared the reports on

I'easibility of State Acquisition of the

Central Valley Project, Central Valle\'

Project .Management, anil is comluct-

ing the trial distribution studies on the

Sacramento Ri\er under contract be-

t\\ een the authoritN and the U. S. Bu-

GERALD H. JONES

belongs to the American (icophvsical

L'nion, American Water Works As-

sociation, Commonwealth Club, and

Tau Beta Pi, National Engineering

Honor Society.

The post of State Engineer is sub-

ject to civil serxice law and the Per-

sonnel Boartl w ill be requested to hold

an examination to fill the position.

Waddell Also to Retire

.'\fter 38
'/2 years of state service

Thomas B. Waddell, .\ssistant State

Ijigineer, notified Director of Public

Works Frank B. Durkee that he will

retire on November 2d. Waddell is

retiring at the age of 65 years. His

retirement will follow by one day

. . . Continued on page 47
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Raymond P. Duffy Walter J. Long James H. Goodwin

RAYMOND P. DUFFY

Raymond W Dut] \ , assistant district

engineer in ciiarge of construction for

District I\' retired on October 1st,

culniinatiiig a 41-\"ear career \\ ith the

State, 34 years of

it w itii tlie Division

of Uigliw ays in San

Francisco. Duffy
came to \\ ork for

tiie division in 1921

as a construction

inspector.

Prior to that time

he worked for six

years \\ ith the State

Harbor Commission in San Francisco

which included an assignment as

transit man on the construction of

the tunnel underneath Fort Mason be-

tween \'an Ness Avenue and the

Army Transport Docks.

After five years on construction and

maintenance work with the Division

of Higliw ays, Duffy \\ as promoted to

maintenance engineer for District I\'

in 1926. In 1939 he became district

construction engineer and in 1947,

when the division was reorganized

and expanded follow ing passage of the

Collier-Burns Highw a\' Act, he \\as

promoted to assistant district engi-

neer—construction, the post he held at

the time of his retirement.

As assistant district engineer Duffy

has had direct supervision over all

construction work on state free\\a\s

and other highways in San Francisco,

San iMateo, Santa Clara, Santa Cruz,

Alameda, Contra Costa, Solano, Napa,

Sonoma and Marin Counties.

Born in San Pablo, Duff) attended

schools in Marin County and received

his engineering education at the

Vander Naiilen School of Engineering

in Oakland.

His first engineering job was with

the U. S. Department of the Interior

working on various projects in Ne-
vada and .-Xrizona during 1911 and

1912.

Duff\' and his wife live at 2.39 C
Street in San Rafael.

Walter J. Long, senior structural

engineer in the State Division of Ar-

chitecture, began iiis retirement career

on September 1st. Long has worked
for the division un-

der four state ar-

cliitects and six

chief structural en-

gineers during a

period of over 44

\ears since he first

"'^j*
I

t started w o r k i n g
,^k\ \\ith tlie division in

i M* 1911. He has had

WALTER J. LONG continuous service

with the architect division except for

a seven-year interval in the mid-1920"s

when he worked as principal engineer

for the late R. A. Harold, Sacramento

architect, and for the architectural

firm of Dean and Dean of Sacramento.

The late Maury I. Diggs, State Ar-

chitect, first put Long to work as an

architectural draftsman. Long pro-

gressed successively in fither classifica-

tions as structural draftsman, superin-

tendent of construction, estimator,

structural engineering designer, and

senior structural engineer. He has held

the latter position since 1933.

Long is the son of a general con-

tractor and a native of Denver, Col-

orado, where he attended the public

schools. Following high school he

w orked five years for different archi-

tects in Denver before coming to

California. He has an architect's li-

cense and a structural engineer's cer-

tificate in California and belongs to

the Structural Engineers' Association

of Central California.

He is married to Luella A. Martin,

daughter of the late Dr. and .Mrs.

James J. .Martin, a well known Sac-

ramento family. The\- have two chil-

dren, a son and a daughter. Long plans

to spend his retirement in travel and

in pursuing various acti\ities for which

he's had little time during his profes-

sional career.

.\lter 36 \ears ot service with the

Division of Highw ays, James 1 1.

Goodwin, Highwa\- Mechanic l''ore-

man. Shop 9, Bishop, retired in Au-
gust.

Jim was born in

Imlependcnce, Mis-

souri, November
17, 1S95. His fam-

il\' moved to Cali-

fornia in 1903 and

, . settled in Oakland
«]*

^ I
in 19(16. where he

* •'*' w as educated in the
JAMES H.GOODWIN p^,i,|„. ,,.h„„|. He

served his apprenticeship as machinist,

mechanic and blacksmith in Stockton,

and was then employed by the Holt
Caterpillar Manufacturing Co.

In 1917, he enlisted in the Army
and served 18 months overseas, as

automatic rifleman, Co. B, 128 Infan-

try, 3 2d Red Arrow Division. He was
wounded in action at Chateau Thierry.

After his discharge from the Army
and return to California in 1919, he

secured a position at Headquarters

Shop, Sacramento, on July 23, 1919.

He was later assigned to District III

where he remained until 1923 when
he transferred to District M. In Jul\-,

1925, he was appointed highway me-
chanic foreman of Shop 9, and has

held that position since that time.

Jim has been a member of the

American Legion for 35 \ ears and is

a member of 40 and 8 and D. A. Y.

He is a Past Commander of Post 1 1

8

and the 27th District, Past Adjutant

Post 118 and 27th District of the

American Legion.

He is a member of F. & A. M.,

Royal .Arch, 3 2d Degree Scottish Rite

Masons, Shrine, and Order of Eastern

Star.

He is a charter member of Fresno

Chapter No. 11, C. S. E. A., later

transferrins); to High Sierra Chapter

No. 12. ^

Jim's principal hobbies are activities

in veteran, civic, and fraternal affairs

and he expects to be well occupied

with these and other activities now
that he is retired.
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CEREMONY MARKS COMPLETION OF NEW FREEWAY

One of the niajor accomplishments

of Ed Wallace as district engineer in

San Diego was the construction of the

Montgomery Freeway.

(xrcm<jnics marking completion of

the freeway, a 17,000,000, 11.1-mile

span between National City and the

Shown on fhe ptotform, left fo right, are Fred

Speers, Escondido member of the State Highway

Commission who represenfeJ Gov. Knight; Moreno

Henriquez, lieuteriant governor of Bo/o California;

Supervisor Dave Bird, toastmaster; Mrs. C. G.

Buehrer, San Ysldro parade marshal; Reyna V.

Swedd, " tAiss Mexico" for the ceremony, and

Sammy Payne, who represented Uncle Sam.

By Governor Knight
*

A warm greeting on the success

of fhe completion of the John

J. Montgomery Freeway which

unites fhe peoples of two great

states, Baja California, and Alfa

California.

I congratulate Mr. Braulio Mal-

donado and other authorities of

Lower California for the great

steps they have taken to face the

problems imposed upon the state

for reasons of its rapid growth.

Their acknowledgment of the value

of this new freeway that will bring

the two areas closer indicates to us

that it is a progressive administra-

tion.

The Montgomery Freeway is a

route of significance for various

reasons: From the standpoint of

economy it will promote the con-

tinuous commercial and industrial

development between Mexico and
the United States.

For the tourists of both states

there will be a facilitation of transit

between the tourist areas.

Commercially there will be easy

distribution of materials accessible

to both countries.

I trust that this route that so

closely follows the path traced by

Father Junipero Serro, will, in time,

be the strongest link that will extend

from the capital of Mexico to the

capital of California, Sacramento.

GOODWIN J. KNIGHT, Governor
State of California

* Free translation of Governor Knight's mes-

sage wtiich was in Spanish.

.Mexican border, were held June 17th

witii United States and Mexican offi-

cials participating. The program was

arranged by the San Diego Chamber
of Commerce. Supervisor David Bird

was chairman.

Horsemen from tiie United States

and charos from Baja California met
in front of a platform alongside the

freewav about a half mile north of

the border in an impressive friendship

gesture. Scrolls signed by Governor
Knight of California and Governor
Braulio .Maldonado of Baja California

w ere read and exchanged.

Moreno Henriquez, Lieutenant Gov-
ernor of the new Alexican state,

headed a large delegation from south

of the border. He referred to the free-

\\ay as "another strong tie which

binds us together."

Fred Speers, Escondido member of

the California Highway Commission,

represented Governor Knight, reading

a message from the Governor and

speaking briefly.

.\n imprcssixc parade arranged 1>\'

1. ivic workers of San Vsidro preceded

the platform ceremony.

National anthems of the United

States and .Mexico were played 1)\' the

Naval Training Center Band of San

Diego. Rev. Seraphin .Muller of San

Luis Rey .Mission pronounced the

invocation.

The new freeway links Highway
101 with principal highways of Baja

C-alifornia.

By Governor Maldonado

Commemorating the dedication

of San Diego County's and Cali-

fornia's great Montgomery Free-

way, which has become a link in the

highway system of Baja California,

I, Governor Braulio Maldonado of

Baja California, Mexico, do extend

my heartfelt felicitations to the

Honorable Goodwin Jess Knight,

Governor of California, U. S. A.;

And express to him the sincere

appreciation of the people of Baja

California, Mexico, for the great

highway program his State has

undertaken.

Improvement of the economic

well-being of the people on both

sides of the border will result from

highway construction programs in

the two Californias. Montgomery

Freeway will become an important

link in our circle highway from

Tijuana to Ensenoda and inland

return by way of Tecate, the latter

port of which will be completed this

year.

May the dedication of the new
Montgomery Freeway always re-

main OS a symbol of the sincere

friendship of the peoples of the

United States and Mexico. May this

token of gratitude always remain

as a constant reminder of accom-

plishments of neighbors dedicated

to democratic principles.

BRAULIO MALDONADO, Governor

State of Baja Colifornia, Mexico
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EDMONSTON RETIRING
Continued from page 45 , . .

those of State Engineer A. 1). l.dnion-

ston and Assistant State Engineer Ger-
ald I \. Jones.

W'addeil graduated as a civil engi-

neer from the University of California

in 1912. For one >ear he was in pri-

vate employment and in August, 1913,

accepted appointment as assistant

flood control engineer of the old State

Department of Engineering in charge

of plans for a flood control swstem

for the Sacramento and San Joaquin

X'alleys. In January, 19 IS, he was
named principal assistant engineer for

the State Reclamation Board, a posi-

tion he held until .March, 192.i, when
he entered prixate employment for a

period of two years. He returned to

state service in August, 1925, as hy-

draulic engineer for the old Division

of Engineering and Irrigation.

Erom August, 1929, to August,

1931, he was hydraulic engineer for

the Division of Water Resources in

charge of Sacramento Valley studies

for the State ^^'ater Plans. From July,

19.^1, to September, 1946, he was su-

pervising hydraulic engineer for the

division in charge of Central \'alle\'

Project studies and flood control and
conservation investigations. From Sep-

tember, 1946, to November 1, 1951,

he was principal hydraulic engineer

of the Division of Water Resources,

from which post he was elevated to

Assistant State Engineer.

Waddell is a member of the Ameri-
can Societ\ of Civil Engineers. He is

a resident of Sacramento.

Jones Is Retiring

The Division of Water Resources
will lose another of its top executives

through retirement. Gerald H. Jones,

Assistant State Engineer, w ill also re-

tire on November 1st after more than

31 years of state service.

Jones, with headquarters in Sacra-

mento, has over-all supervision of the

safet\- of dams, the operation and
maintenance of the Sacramento River
Flood Control Project, flood damage
repair programs, state hydraulic con-
struction projects, snow surveys, the

Sacramento-San Joaquin water super-

vision program, and beach erosion

control.

He has been engaged in engineer-

ing work, both private and public.

W. A. Douglass Ralph Veach

Walter A. Douglass, senior high-

wax engineer with the Division of

I lighw ays Bridge Department in Sac-

ramento, retired on .August 25, 1955,

culminating a 31-\"ear career with the

State.

At the time he retired Douglass was
engaged in advance planning work
for the Bridge Department. His job

included maintaining close liaison with

the 1 1 highway districts throughout
the State. He had a responsible part

in the preparation of the special report

to the Legislature which culminated
in the authorization of the Carquinez
Bridge Toll Project.

Born in Iowa, Douglass attended

school in Waterloo and Alt. \"ernon.

He studied engineering at Iowa Uni-
versity and Colorado Agricultural

College.

He came to California in 1916 and
went to work for the Division of

Highways in 1921. He resigned in

1923 to enter private emplovnient
which included an assignment as as-

sistant city engineer for the City of

Eureka from 1924 to 1925. He re-

turned to work for the division as a

resident engineer on bridge construc-

tion in 1926. He was assistant bridge

construction engineer from 1932 to

1937, later was assigned to administra-

tive duties and finally in 1950 to ad-

\ance planning.

Douglass is a member of the Ameri-

can Society of Civil Engineers and is

also acti\e in the Masonic Lodge and

the Rotary Club. He has served on the

State Olive Advisory Board and is

Past President of the Fair Oaks Irri-

gation District.

Douglass and his wife live at 5648

Hazel Avenue in Fair Oaks.

On .August 17, 1955, Ralph X'each,

Division of Architecture Construction
Supcr\isor, was honored at a retire-

ment dinner in Los .Angeles bv fellow

members of the division's Area III

construction force. Mr. X'each retired

after 21 \ears of service as a state

employee.

A'each was born on October 21,

1885, in Terra Haute, Indiana. He at-

tended Terra Haute public schools

and studied civil engineering at Rose
Polytechnic Institute. His first job was
with the Overland automobile factorv
in 1903 during summer vacations.

Following his graduation, \'each
ranched for himself in the Province
of Saskatchewan, Canada. In 1910 he
married Alargaret McCloud of Win-
nipeg, Canada. They now have five

children and 13 grandchildren, includ-

ing two married granddaughters.

In 1915 Veach went to Los Angeles
where he was associated with his

brother in the contracting business.

Later he was an inspector with the

Los Angeles Board of Education. In

1934 he joined the staff of the Divi-

sion of Architecture and for over two
decades has served the State in the

capacit}' of construction supervisor.

During World War II, \'each left

the Division of Architecture, but re-

turned later to supervise construction

at the Pacific and Patton State Hos-
pitals. In 1950 he was a ro\'ing in-

spector specializing in the supervision

of construction of medium size con-

struction projects, such as armories and
Department of Employment branch
office buildings. In 1953 he was as-

signed to assist with the supervision

of construction of the new Fairview

State Hospital near Costa Mesa, where
he remained until he officialK- retired

earlier this year.

since 1911. About 31'/4 years have

been spent in the service of the State

of California. Other engineering work
included 3 'a years with East Bay
Water Company on construction of

San Pablo Dam and tunnels; two years

w ith the City of Napa on Milliken

Canyon Dam; two years as Chief En-
gineer and Manager of East Contra

Costa Irrigation District; and si.x years

on miscellaneous irrigation, water

works and power developments, in-

cluding Salmon Creek Dam in Alaska.

Jones is a native of California with

San Francisco as his birthplace. He is

a member and Past President of Sac-

ramento Section, American Society of

Ci\il Engineers.
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San Jose Job Lincoln Avenue Widening

Major City Street Project

L

By HAROLD J. FLANNERY, City Engineer, City of San Jose

IKK ALL California cities, San Jose

lias felt riic impact of greatly accel-

erated growth in population with an

acconipan\ing increase in automobile

traffic. This tremendous groutii has

created many complicated traffic

problems. In an effort to alleviate

these conditions, San Jose has under-

taken a series of street openings and

street widening projects. One of the

most recent and important projects

\\ as the w idening of Lincoln Avenue,

a street in the .Major City Street Sys-

tem, between .Minnesota and Coe
Avenues in the Willow (lien District.

The improvement involved acquisi-

tion of rights of way by the city, and

the widening and lighting contract

financed b\- a,ssessment proceedings

and an allocation of gas ta.\ funds.

\'arious public utilities were partici-

pants also to the extent of revising and

improxing their facilities in conjunc-

tion with street widening. As a re-

sult, the cit\- has added to its street

SNStem a modern thoroughfare with

adequate lighting and a four-lane

roadwa\' w ith capacity u> accommo-
date present and future traffic needs

in a rapidly growing business district.

History

The City of Willow Glen consoli-

tlated with the Cit\' of San Jose in

IM16. Ill October, 1949, a group of

progressive businessmen submitted a

petition for the w idening, lighting and

placing of all public utilities under-

ground. Subseipiently, in August.

1950, two similar petitions were sub-

mitted for the entire Willow Glen
i)usincss district of Lincoln Avenue,
for a distance of approximateh' one
mile in length. The city realizing the

importance of Lincoln .\venue as a

main artery agreed to share part of

the widening cost b\ the allocating of

a portion ol its gas tax mone\ for the

pa\ing of the widened roadwa\ ; the

property owners to a.ssumc the cost of

the relocation of sidewalks, curbs, gut-

ters and the liuhtiny facilities. .\lso.
UPPER—Looking south from Lincoln ami Coe Avenues l)o/ore improvement.

LOWER—Some location after improvement.
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tlic cost of acquisition of riglit of way
was to be borne by abutting propci"t\'

owners. The public utilities agreed to

cooperate in the undertaking by as-

suming the cost of placing of all their

facilities underground. Thus in 1952

assessment proceedings were com-
menced to acquire the necessary prop-

ert\-; and in April, 1954, a contract

was let to the A. J. Raisch Paving

Compan\' for the improvement of

Lincoln Avenue hv widening and

lighting.

Details of Widening

The existing right of way was wid-
ened to provide for a 60-foot roadwa\'

with 10-foot marginal sidewalks.

Mercury-vapor luminaires were
erected at 32-foot mounting heights

and spaced on approximately 120-foot

centers. Opposite spacings were em-
ployed to provide a method of dec-

orating streets so as to avoid the need

of anchors on the abutting buildings.

Although staggered spacings would
have produced a more evenly dis-

tributed light pattern, the maximum
to minimum intensity of five to one in

the roadway area is still within a rea-

sonable amount to give excellent il-

lumination. The average maintained

illumination is 1.3 f.c.

Cost and Statistics

The cost of land acquisition to the

property owners was $111,000. Con-
tract and engineering costs totaled

1137,500, of which the city contrib-

uted $55,700 from its gas tax funds.

Relocation and underground work by
the various utilities totalled approxi-

mately $200,000.

On October 5, 1954, the job was
completed, and the lights turned on.

Formal dedication was made on Octo-
ber 30, 1954, attended by state offi-

cials, city officials, and members of
the Willow Glen Businessmen's As-
sociation.

The traffic count in June, 1953, was
9,000 A. D. T. After the opening, it

increased to 14,000 A. D. T. as of

July, 1955.

Plans were prepared under the su-

pervision of Harry V. Miller, associ-

ate civil engineer, and the resident en-

gineer was William Arthur Crane.

Normal business operations were
carried on during the entire construc-

^ ''"^'^^^^

UPPER— Lincoln Avenue between Brace and Minnesota, looking south, before improvement.

LOWER—Same location after improvement.

tion period, and this was only accom-
plished by excellent cooperation be-

tween contractors, engineers, and

business men.
Property owners are extremely

pleased since the cost of the project

to them has been more than offset by

the increased value of their property.

Summing up the project it is an ex-

cellent example of the benefit that can

be derived from the use of state gaso-

line gas tax funds to supplement local

funds in the accomplishment of city

street improvement.
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SAN FRANCISCO CHAMBER OF COMMERCE URGES FREEWAY PROJECTS

Officials of the San Francisco Cham-
ber of Commerce on August 17th sub-

mitted to the California State High-

wav Commission recommendations for

highway improvement in the City and

County of San Francisco which reflect

the coordinated thinking of the De-

partments of Planning and of Public

Works of the City and County of San

Francisco, of major civic organiza-

cluded in this project are connections

to Oak and Fell Streets), $7,900,000;

Golden Gate Bridge approach, two
additional lanes on US 101 from Rich-

ardson Avenue wye to junction with

Sign Route 1 at Park Presidio inter-

charge, $4,000,000.

With Leonard S. Mosias presiding,

officials of the San Francisco Chamber
of Commerce entertained the highw-av

neer, George T. McCoy. At End
T.-VBLE, right to left—Ralph Wads-

worth, City Engineer of San Fran-

cisco; J. W. \^ickrey. Assistant State

Highway Engineer; Charles E. Waite,

Assistant State Highway Engineer; H.

Irving Rhine, San Francisco Chamber

of Commerce; Harold \^. Starr, Alan-

ager. Civic Development Department

tions, and of the Street, Highway and

Bridge Section of the Civic Develop-

ment Committee of the San Francisco

Chamber of Commerce.

Recommended for construction and

righr-of-^\•ay allocation in the 1956-57

budget are the following projects with

estimates of cost:

15a\shore Freeway, Third Street to

south city limits, $560,000; Bayshore

Freeway, south city limits to connec-

tion w ith existing Ba\shorc Freeway,

near South San Francisco, $870,000;

Embarcadero Freeway, completion

from the San Francisco-Oakland Ba\'

Bridge via the Embarcadero to Broad-

wav at Battery and Sansome Streets,

$5,400,000; 13th Street lateral, exten-

sion across Market Street from Mis-

sion Street to Turk and Golden Gate

and Franklin and Gough Streets (in-

conimissioners and engineers of the

Division of Highways at a luncheon

at the Sutter Club in Sacramento fol-

lowing their appearance before the

commission.

Pictured at the luncheon are: Ar

Speaker's Table, right to /c/f—High-

way Commissioners Walter Sande-

lin, Ukiah; Fred Spccrs, Escondido;

H. Stephen Chase, Sacramento; G. L.

Fox, General Manager, San Francisco

Chamber of Commerce; Leonard S.

Mosias, Chairman, Street, Highwa>-

and Bridge Section, San Francisco

Chamber of Commerce; Frank B.

Durkee, Director of Public Works

and Chairman of the Commission;

Commissioners Chester H. Warlo\\-,

Fresno; Robert L. McClure, Santa

Monica; James A. Guthrie, San Ber-

nardino, and State Highway Engi-

of the Chamber. Front Row, left

to right—J. C. Womack, Planning En-

gineer, Division of Highwa\s; Arthur

C. Jenkins, Chamber of Commerce;

Milt Harris, Construction Engineer,

Division of Highways; C. A. Ma-

ghctti, Secretary, Highway Commis-

sion. Middle Table, left to right—

C. M. Gillis, Assistant Deputy Direc-

tor, Public ^^'orks Department; F. W.
Panhorst, Assistant State Highway

Engineer; Frank C. Balfour, Chief

Right of Wa>- Agent; J. E. Jellick,

Chamber of commerce; A. J. Schlicht-

mann. General Petroleum; R. II. Wil-

son, Assistant State Highway Engi-

neer; Robert E. Reed, Chief Counsel,

Department of Public Works, and

John P. Murphy, Public Relations

Section, Division of Highways.
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Jacob Dekema
In New Post
Appointment of Jacob Dekema of

San Hcrnardiiio as district engineer of

District XI. State Division of High-
ways, succeeding E. E. Wallace, who
retired August 31st, was announced
b\" State Higli\\a\' Entjineer G. T.

AlcCoy.

District XI, with headquarters in

San Diego, comprises San Diego and
Imperial Counties and the eastern half

of Riverside County. For the past

three years Dekema has been assistant

district engineer of District VIII, with

headiiuarters in San Bernardino.

wm^
JACOB DEKEMA

Dekema is a graduate of Los Ange-
les High School and of the Universit)'

of Southern California, where he re-

ceived his bachelor of science degree
in engineering in 1937.

In 1938 he went to work for the

Division of Highways and rose stead-

ily through the ranks to become, suc-

cessively, district construction engi-

neer in District IX (Bishop), assistant

construction engineer working out of

division headquarters in Sacramento,
and assistant district engineer (admin-
istration) of District VIII.

During World War II Dekema
spent 2!4 years on active Nav-y dut\',

specializing in aviation ordnance.
He is a member of the American

Societv' of Civil Engineers and of

Max Gilliss Is

New Deputy of

Public Works
Director of Public Works Frank B.

Durkee has elevated C. M. (Max)
Gilliss, Assistant Deputy Director of
the Department of Public Works, to

a newly created position of deputy di-

rector. Gilliss' appointment under
civil service laws is a temporary one,
subject to a competitive civil service

examination scheduled for October
1.^, 1955. Durkee said that expanding
work in the department necessitated

the creation of the new deputy posi-

tion to assist in the development and
coordination of administrative activi-

ties. In recognition of this need, the

position was approved by the State

Personnel Board and the Department
of Finance.

Gilliss assumed the duties of special

representative of the Department of
Public Works on December 1, 1952.

In August, 1953, he was named as-

sistant deputy director.

Born and reared in Oklahoma, he
took his college training at Riverside
College, University of California at

Los Angeles, and Oklahoma A. & iM.

at Stillwater, Oklahoma. In 1942 and
1945 he attended engineering and sales

schools with International Business

.Machines Corporation, Endicott, New-
York. He is a licensed public account-
ant in California.

Gilliss went to work in 1937 at Riv-
erside for a private corporation as op-
erator and chief operator of its IBM
accounting systems. In November,
1946, he first entered public service

as a systems expert for Riverside

County and chief of its central IBM
accounting section.

With the advent of the Collier-

Burns Act of 1947, he was named ad-

ministrative assistant and attached to

the Riverside Road and Survey De-
partment. He represented Riverside

County officials and the county board
of supervisors before local and state

agencies, taxpayer groups, state and
local chambers of commerce, conven-
tions, and legislative hearings.

the Elks and Mason Lodges. He and
Mrs. Dekema have two children,

Pamela, seven, and Douglas, three.

WILLIAMS

Visiting Engineers

Study Highways
In California
Twenty-five engineering instruc-

tors from colleges and universities in

20 states of the Union and two for-
eign countries, spent six weeks in

California this summer in advanced
study in the highway engineering

field!

Most of the vis-

itors' time was
spent in an inten-

sive course at the

Institute of Trans-
portation and Traf-

fic Engineering at

the University of

California. Field
trips covered the

freeway and other highway develop-
ments in the San Francisco Bay area
and the Los Angeles metropolitan
area.

Another field trip included a tour
of the Division of Highways Head-
quarters Office at Sacramento.
One of the visiting instructors, Dr.

T. E. H. Williams of Newcastle Upon
Tyne, England, returned to Sacra-
mento for more detailed suidy before
leaving in mid-August for eastern

metropolitan centers and subsequently
for his home. He is head of the high-
way engineering and traffic studies

section of the Department of Civil

Engineering at King's College of the
University of Durham.

In addition to attending the I. T.
T. E. course. Dr. Williams has been
making a special study of urban free-

ways in the United States at the re-

quest of the British Road Federation
and the Rees Jeffreys Road Fund. He
was interested in all aspects of Cali-

fornia's freeway program.

Beer Joins District VIII
Charles G. Beer has been assigned as

assistant district engineer-administra-

tion in District VII, succeeding Jacob
Dekema who was transferred to Dis-
trict XI as district engineer.

Beer went to San Bernardino from
the Los Angeles office where he
served as traffic engineer for a num-
ber of years.
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Southern T(our Highway Commission Visits

Five Southland Counties

By C. A. MAGHETTI, Secretary, Highway Commission

loi.LOWING a custom of several years

standing, the California Highway
Commission recently completed a

business session in Los Angeles and a

tour of several southland counties for

the purpose of viewing highways and

to hear presentations from various

civic organizations for highway im-

provements during the 1956 period.

The task of maintaining and im-

proving California's thousands of miles

of highwavs is gigantic and continu-

ous. With automobile registrations

mounting at an accelerated rate, never-

ending problems seem to multiply

faster than the cure and although mil-

lions of dollars are expended annu-

all\-, the dollars are still insufficient to

cover the needs.

^^'ith the purpose in mind to bring

the Highway Commission in closer

contact with these problems in the

thickly populated southland, the Cali-

fornia State Chamber of Commerce
and the Southern California Highway
Committee joined forces to prepare

a tour of inspection interspersed with

luncheon and dinner meetings at

w hich it was possible for civic groups

to report directly to the commis-

sioners the pressing problems of their

particular area.

Five Counties Visited

The commissioners, busy men in

their own vocations, set aside the week
of July 18-22, 1955, to conduct the

regular monthly business meeting and

the inspection tour. During this pe-

riod visits were made to the Counties

of Ventura, Los Angeles, Orange,

Riverside and San Diego. In every sec-

tion, it was observed new homes were
being constructed with mushroom
rapidity.

As each home meant that a new
family would occupy it, and as the

average family of today owns at least

one automobile, the ultimate result

serves to create a greater strain and
stress on existing highways.

To see all of this once again, the

commission set forth from the district
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office in Los Angeles on July 18, 1955,

to travel the Hollywood Freeway
through the San Fernando \'^alley to

the Golden State Freeway Project and

thence o\er Route 79 to \'entura and

Oxnard where luncheon was served

by the joint \"entura and Santa Bar-

bara County interests. Here the first

presentation of highway needs for

1956 were heard by the commission.

Following luncheon the tour con-

tinued on to Santa .Monica for dinner

and the reception of proposed high-

\\a\- projects by the Santa Monica
Chamber of Commerce.
Back to Los Angeles on Tuesday.

The regular monthly business ses-

sion of the commission was held that

day with Wednesday set aside to hear

presentations bv various groups.

All Commissioners Present

Those present included Frank B.

Durkee, Director of Public Works
and ex officio Chairman of the Cali-

fornia Highway Commisison; and

Commissioners Chester H. Warlow,
Fresno; James A. Guthrie, San Ber-

nardino; H. Stephen Chase, Sacra-

mento; Robert McClure, Santa iMon-

ica; Walter Sandelin, Ukiah; Fred W.
Spccrs, Escondido; and Chelso A.

Alaghetti, Commission Secretary.

From the Division of Highwavs
present were: F. W. Panhorst, Assist-

ant State Highway Engineer; J. W.
\'ickre\". Assistant State Highway En-

gineer; R. H. Wilson, Assistant State

Highway Engineer; C. E. Bovey, En-
gineer of Citv Projects; J. C. Wo-
mack. Planning Engineer; J. P. .Mur-

ph\'. Principal Hi5hwa\' Engineer;

Frank C. Balfour, Chief Right of Way
Agent; E. F. Wagner, Dcpur\' Chief

Right of Way Agent; and members of

the Los Angeles District Office.

In the evening, members of the

commission and staff and the Division

of I lighways were dinner guests at

the University Club hosted by the

Lc)s Angeles Chaml)er of Commerce
Downtown Business Men's Associa-

(1) Dinner meeting at Escondido, home town of

Commissioner Fred Speers. Left to right— C. A,

Maghetti, Secretary; Frank B. Durkee, Director of

Public Works and Chairman of the Commission;
Commissioners James Guthrie, Son Bernardino;
Fred Speers, Escondido; Robert McCture, Santo
Monica; Edward Wallace, District Engineer, Son
Diego; and Commissioner H. Stephen Chase, Sacra-

mento.

(2) The stop at Corona where members of the

tour were met by city offtcials and served cooling

lemonade.

(3) Listening to the presentation of highway
needs at Anaheim by Kenneth Kendrick, Vice
Chairman of the California State Chamber of Com-
merce Highway Committee.

(4) Director Durkee addressing the meet ng at

Anaheim. Among those seated at the head table

are Robert McCture and on the other side of the

speaker Commissioners Chase and Speers.

(5) The meeting at Los Angeles. The main dining
room of the University Club was filled to capacity.

(6) Just before the meeting in Riverside. Con-

versing in the patio of the famous Riverside Inn may
h« se°n in the central distance, Co-nmi^sone-
Guthrie. In the right foreground are Kenneth
Kendrick and Commissioners Speers and Chase.

(7) inspecting the overpass in the City of Colton.

Leff to right, two city oFTicials and Director Durkee,

Commissioners Speers, Guthrie, Chase and Chester

Warlow.

(8) A look at the highway. At the extreme left

Commissioner Speers, with right side showing; Com-
missioner Guthrie; back to camera, Chester Warlow.
Facing camera, Stephen Chase, Carl Fennema,
Downtown Business Men's Association, Los Angeles,

and C. A. Maghetti, secretary.

(9) Another highway inspection stop. On the

Santa Ana Freeway looking towards Disneyland in

the far distance.

tion, and the iMetropolitan Transpor-

tation Engineering Board. The dinner

concluded with a hearing of the needs

of the busy Los Angeles area.

Wednesday the commissioners de-

\oted the morning to public hearings
'

w hen interested persons appeared and

presented their roadwa\- problems. At

the end the commisison met to con-

sider one of the presentations and to

render a decision.

A buftet luncheon at noon in the „

patio of the Los Angeles office of the

State Chamber of Commerce was

thoroughl\' enjoyed.

Business and pleasure followed in

the afternoon. With the completion

of fabulous Disneyland, new traffic

problems in the area presented them-
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selves. The commissioners viewed the

situation and were later guests of the

management for a tour of that Mon-
deriand.

In the evening the Associated Cham-
bers of Commerce of Orange County
presented the 1956 projects at the din-

ner meeting in Anaheim. The night

was spent at the Balboa Bay Club.

Thursday morning the schedule

read "Leave Orange County via Brea

Canyon to inspect the proposed Brea

Canyon Freeway, tiience to Pomona
and over the new freeway to Colton

and south to Riverside." Hosts at the

luncheon in the famous Riverside Inn

were the Riverside County Board of

Trade and San Bernardino civic in-

terests. Pressing problems of the area

were presented.

Dinner at Escondido

A stop was made at Corona w here

the mayor and other officials favored

the commission with refreshing lem-

onade in the city park, after which
the tour continued on to Escondido

via State Route 71 and US 395.

At Escondido, the chamber of com-
merce in cooperation with northern

San Diego civic organizations hosted

the dinner and presented their 1956

requirements.

The tour came to an official end

follo\\'ing the luncheon at the Hotel

El Cortez, which was sponsored by
the San Diego Chamber of Commerce,
the San Diego Downtown Association,

and the Highway Development Asso-

ciation.

In retrospect, the tour which fol-

lowed the business sessions of the

commisison, was a decided success. Its

value was further magnified because it

provided the opportunity for tlic

commission members to see at first

hand, not only work which was com-
pleted, but also that which is on the

drawing boards and under future con-

sideration.

Furthermore, it emphasizes that

much is \'et to be done even though
California undoubtedly leads the Na-
tion with its 14,000 miles of highway.

The need for bigger, wider, and bet-

ter highways is readily recognized b\-

the commission. Its greatest task is to

distribute the funds it has wisely and

for the greatest good to the greatest

number.

State Chamber Recommends Highway Projects

IP'

k

SPEAKERS AT STATE CHAMBER LUNCHEON. LEFT-F. W. Tarr, Chico, Vice Chairman of Slafe-wide Highway
Committee. CENTER—Director of Public Worfcs Fran/c B. Durkee. RIGHT—James Musaiti, General Manager

of State Chamber.

Recommendations for 492 highway
improvements in all parts of Califor-

nia were submitted to the Highway
Commission for consideration in the

preparation of its 1956-57 budget b\'

the California State Chamber of Com-
merce on August 18th.

One of the continuing activities of

the state chamber has to do with the

coordinating efforts which result each

year in compilation of highway con-

struction project recommendations.

The chamber's 500 state-wide and

regional highway committeemen, local

governmental officials, local chamber

of commerce executives, civic associa-

tions and a multitude of interested in-

dividuals participated in assembling

those projects that merit early consid-

eration by the commission.

Following presentation of its recom-

mendations officials of the State Cham-

ber of Commerce tendered a luncheon

to the highway commissioners and en-

gineers of the Division of Highways

at the Sutter Club in Sacramento.

Los Angeles Makes Recommendations

Spearheaded by Matt English of the

Los Angeles Chamber of Commerce
and Robert AL Shillito, General Alan-

ager of Downtow n Business Men's As-

sociation, representatives of those two
organizations and other civic groups,

submitted to the California Highway-

Commission on September 2 2d a list

of freeway projects in the Los An-
geles metropolitan area which they

urged be recognized in the 1956-57

budget for additional allocation to

finance extensions.

The recommendations were signed

by: Carl P. Aliller, President, Los An-
geles Chamber of Commerce; Burton

C. Rawlins, President, Downtown
Business Alen's Association; Robert

Alitchcll, President, Los Angeles Alet-

ropolitan Traffic .Association; Charles

Bennett, Chairman, Aletropolitan En-

gineering Board; Llo\d Aldrich, City

Engineer, City of Los .Angeles; Ernest

E. East, Chief Engineer, Automobile

Club of Southern California; J. T.

Blalock, President, Los Angeles Chap-

ter, National Safety Council; William

B. Cleves, Chairman, Los Angeles

Traffic Advi.sory Board.

Projects on which acquisition and

con.struction should be completed

which were recommended b\- the del-

egation are:

Miles

(1) Olympic Freewiiy—Sntc Route 173

Santa Ana Freeway to Hoover
Street — 4.4

( 2 ) Long Beach Freeway—State
Route 167

.•\tlantic 15ouli.\an.i (Noitli Jet)

to Conipton Boulevard 7.3

(3) Harbor /Vet'U'jy—State Route 165

92 d Street to Pacific Coast

Highway — 11.4
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Miles

(4) Ventura Freeway—State Route 2

Hollywood Freeway to Los An-
geles city boundary near Cala-

basas 14.8

(5) Golden State Freeway—Szatc
Route 4

From Santa Ana Freeway to

Hollywood Freeway 19.4

(6) Hollywood Freeway—SxMe
Route 159

Lankershini Boulevard to Golden
State Freeway 6.8

(7) S.I?; Diego Freeway—Stxe
Route 158

Burbank Boulevard to Venice
Boulevard 12.0

Harbor Freeway to Long Beach
Freeway 5.0

(8) Allesandro-Glendale Freeway—
State Routes 162 and 61

Colorado F'reeway to Glendale

Boulevard 4.9

Total ... 86.0

"The projects," a spokesman for the

delegation said, "are not listed in any

order of priority, however, it has been

unanimously agreed by us that the

most important link at this writing is

the section of the Olympic Freeway

from the Santa Ana Freeway to the

connection with the Harbor Freeway.

We respectfully urge that all other

projects be undertaken as rapidly as

possible."

SEATED AT LUNCHEON, LEFT TO RIGHT: A. S. Koch, Orange County Rood Commissioner; Supervisor

Heinz Koiser, Orange County; H. B. LaForge, J. C. Young, Division of Highways: C. A. Maghetii, Secretary,

Highway Commission; Fronk C. Balfour, Division of Highways; Commissioner James A. Guthrie; Lew A.

Arnold, Deputy City Engineer of Los Angeles; Robert E. Reed, Division of Confrads and Rights of Way;

E. E. East, Automobile Club of Southern California; State Highway Engineer George 7. McCoy; Public Works

Director Frank B. Durkee; James Munroe, Los Angeles Chamber of Commerce; Commissioner Robert E.

McClure; John S. Ward, Downtown Business Men's Association; Commissioner H. Stephen Chase; Sam
Kennedy, Los Angeles County Road Commissioner; Commissioners Chester H. Warlow and Walter Sandelin;

George N. Coofc, Assistant Secretary, Highway Commission; William Cleves, Chairman, Los Angeles Traffic

Advisory Board; Walter iindersmith, Los Angeles Metropolitan Traffic Association; J. C. Womack, Planning

Engineer, and Assistant State Highway Engineer F. W. Panhorsi. STANDING, LEFT TO RIGHT—Robert M.

Shillito, General Manager, Downtown Business Men's Association; Deputy Public Works Director Max CilUss;

Douglas McKenzie, City Engineer, Pasadena; Lloyd Braff, General Manager, Los Angeles Traffic Department;

Matt English, Los Angeles Chamber of Commerce.

Dirt-moving Job
A large dirt-moving highway proj-

ect in Northern California this year

is the three-mile realignment of U. S.

299 from the Trinity River easterly

up a 6 percent grade tow ard Red-

ding, 30 miles away.

Earl L. McNutt Company of Eu-

gene, Oregon, outbid 11 other con-

tractors, including three other Oregon

firms and one Los Angeles outfit, to

land the $586,134 contract.

McNutt's bid for 780,000 cubic

yards of roadway excavation was 26 Yz

cents per cubic yard—a price which

requires a highball operation.

The existing road has 82 curves, 30

of them reversing. The new alignment

will cut the mileage from 4..> miles to

3.02 miles. Because of the large amount

of logging and lumber truck traffic,

the road has a high traffic index.

The new 32-foot roadway parallels

the existing road for nearly two miles,

then through two deep cuts eliminates

two large loops in the existing road-

way. There will be more than 15,000

cubic yards of excess excavation.

Oregon Caves
National Monument
On an August day in 1874 Elijah

Davidson was out after bear in the

Siskiyou Mountains of Southern Ore-

gon. After some beating around in the

bush he managed to spot a bear and

wounded it. The wounded bear, how-
ever, disappeared into an opening in

the rocks and Elijah, armed with a

torch and his rifle, followed after it.

He thus became, according to the

National Automobile Club, the first

white man to happen across the nat-

ural v\ onder that has since come to be

known as the Oregon Caves National

Monument.

The story of these vast caves is one

that starts far back in the ages. It

starts back at a time when some an-

cient ocean that then covered the land

was depositing great layers of lime,

which later hardened into limestone.

Under terrific heat and pressure gen-

erated within the earth this limestone

was turned to marble and the whole

area was thrust up above the surface

of the sea and formed into what is

now known as the Siskiyou Moun-
tains. Rain fell and mixed with decay-

ing vegetation to form carbonic and

other acids, and this acid ran through

the fractures formed in the marble

during the period of upheaval to carve

out the great tunnels that became the

Oregon Caves.

As the acid water ate away the

marble in one place it would deposit

it in another. As the water dripped

slowly from the ceiling it would evap-

orate slightly before falling and leave

some of the lime it was carrying as a

deposit. And as it struck the floor and

evaporated it would deposit more lime

there. In this way the fantastic stalac-

tites and stalagmites were formed,

hanging icicle-like from the ceiling,

rising cone-like from the floor. Often

these stalactites and stalagmites would

join together to form strange natural

columns in the underground caves.

CABLE CARS
The first successful test of cable

cars in San Francisco was made on

Clay Street in August, 1873, according

to the National Automobile Club.
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Large Allocation

For Sherwin Hill

The California Highway Commis-

sion has voted an allocation of $1,515,-

000 to relocate a 12-niile section of

U. S. Highway 395 (Three Flags

Highway) north of Bishop, Inyo

County, to eliminate the steep pitches

and sharp curves in the vicinity of

Sherw in Hill and Rock Creek Grade.

Plans of the Division of Highw a\s

call for the construction of a modern,

two-lane highway over this section.

The allocation is the largest ever made
for a single state highway project in

Inyo and .Mono Counties.

The commission adopted a routing

for the relocation in September, 1954.

The route extends from Birchim Can-

yon, about 12 miles north of Bishop,

to \Miiskey Canyon, south of Tom's
Place in Mono County. Tom's Place

is approximately 65 miles south of

Bridgeport, Mono County.

The new route runs easterly of the

existing highway on a generally paral-

lel course. For most of its length it

follows the east mesa between Rock
Creek and the Owens River.

The allocation was made as an addi-

tion to the state highway budget for

1955-56.

BARNEY OLDFIELD DRIVES
FOR HENRY FORD

Few scenes in the history of the

American motor car are quite so

memoral)le as the one that took place

ne;u- Salt Lake City around the begin-

ning of this century, points out the

National Automobile Club.

Mechanics and helpers rolled out on

the sands the giant "999," a racing car

that Henry Ford and his friends had

built to beat all comers. Barney Old-

field took his place behind the wheel,

Henry stepped to the front of the car

and cranked it while Barney waggled

the choke, the car started with a roar,

the earth shook, and the race car was

about to get under way.
"This chariot may kill me," the

one-time champion bicycle racer was

reported to have said as he chewed
on his dead cigar, "but they will say

afterward that I was going like Hell

when it took me over the bank!"

The old "999" never took Barnc\-

over the bank. He won by half a mile.

Future Freeway
Is Given Name
Of Glendale
The California Highway Commis-

sion has named a future freeway in

the Los Angeles-Glcndale area the

Glendale Freeway.

The route of the proposed freeway,

formerly unofficially referred to as

the Allesandro Freeway, extends from

the Hollywood Freewa\- in the vicin-

ity of \''ermont Avenue to Foothill

Boulevard in the vicinity of La Can-

ada and Montrose.

A new routing has been adopted

for only one mile of the ultimate 10-

mile freeway. This is the portion be-

tween the Los x^ngeles River near

Fletcher Drive and Avenue 36 near

Eagle Rock Boulevard. The new route

runs several hundred feet south of and

generally parallel to Fletcher Drive.

The Glendale Freeway, when its

entire location is eventually deter-

mined, will include portions of State

Highway Route 162 and Sign Route.

These routes now follow Hyperion

Avenue, Rowena Avenue, Fletcher

Drive. \'erdugo Road and Canada

Boulevard.

The commission said its action in

naming the Glendale Freeway was

taken at this time to forestall con-

fusion in future public announcements

and discussions concerning the free-

way routing. The commission assigns

names to freeways on the State High-

way System for the purpose of pro-

viding directional information to the

traveling public.

NEW NAPA RIVER BRIDGE

Division of Llighways has applied

for the Arm\ Department's approval

of plans for construction of a new
four-lane highw ay bridge across Napa
River.

The structure would replace the

existing higiiw a\- bridge at V^illcjo ami

would be a high-level fixed-span rein-

forced concrete structure supported

on a series of concrete column bents

with the channel span supportcil on

concrete piers and footings.

The main channel span would have

a horizontal clearance of 140 feet be-

tween fenders and vertical clearances

Hatchet Mountain Job
Improvement of US 299 bervveen

Redding and Alturas this year includes

two major realignment projects— (1)

the iMontgomery Creek Double Loop
project, and (2) five miles from Debs

Place to the summit of Hatchet Moun-
tain.

Fredrickson & Watson Construction

Company of Oakland was awarded

the Hatchet Mountain job on its bid

of 1555,355.55.

The 8,000 feet on the west of the

Little Hatchet Creek bridge followed

the existing roadway and the work
consisted largely of making the grade

more uniform although for one short

section a four-lane roadway was built

to permit passing.

At Little Hatchet Creek the exist-

ing bridge is being replaced with a

reinforced concrete box culvert 62

feet long. The channel is also being

changed.

After crossing Little Hatchet Creek

the new alignment crosses the existing

way several times up a continuously

rising grade varying from 1.3 percent

to 5 percent. Approximately 85 per-

cent of the roadway excavation is in

this section.

MOTOR VEHICLE REGISTRATIONS
According to an estimate of the

Bureau of Public Roads, motor vehicle

registrations in the United States are

expected to reach 61,301,000 in 1955.

The estimate, based on reports of state

registration agencies, indicates a gain

of 4.6 percent compared with 1954

motor vehicle registrations.

Passenger cars are expected to total

50,954,000, a 5.1 percent increase com-

pared with 1954. Trucks and busses

will total 10,347,000, a gain of 2.8 per-

cent. Florida leads the states in ex-

pected total increase in registrations

with 10 percent, and Texas is second

with an expected gain of 7.1 percent.

The total of motor vehicles is expected

to reach 81,000,000 by 1965.

MOTOR TRUCKS AND BUSSES
United States factories produced

700 motor trucks and busses in 1904,

according to the National Automobile

Club.

of 100 feet above mean higher high

water and 106 feet above mean lower

low water.
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BY-PRODUCTS OF THE FREEWAYS

The primary objective of freeways

is to expedite the flow of large vol-

umes of traffic as safely as possible.

Bc\ond that freeways are producing
some beneficial by-products and it is

w irh these that Paul O. Harding, As-
sistant State Highway Engineer, has

(.(inccrned liimseif in an article in Cali-

fornia Highways and Public Works.

Developed Areas

Freeways, .Mr. Harding says, have

played a conspicuous part in the de-

velopment of areas which they tra-

verse. They have improved park areas,

he says; they have helped to beautify

the city, particularly in older sections

where decrepit buildings have been
moved from their paths, and they are

assisting in erosion control through
the State Division of Highways pro-

tective planting program.

Some persons are bound to take is-

sue with the claim for park improve-
ment: the long contention over rout-

ing the Golden State Freeway through
Griffith Park exhibits the disagree-

ment. But Mr. Harding insists that

existing parks will finally be benefited

b\- freeway development rather than
damaged.

Additional Park

The Hollywood Freeway location

between Bellevue Avenue and Temple
Street is cited. This had to pass

through a part of Echo Park, but un-
der an agreement between the State

and the city, additional park land was
acquired to compensate for the land

required by the freeway.

In addition the State assumed the

jo!) of reconstructing playground fa-

cilities which had been in the path of

the freeway, replacing, among other

things, a baseball diamond. The new
one has bleachers and night lighting.

In other cases, too, restored facilities

were improvements over the originals.

In the Eagle Rock playground area

where land was required for the Col-
orado Freeway, another agreement
between city and State produced ad-

\antages for both parties. The agree-

ment required the State to assist in

building up low levels of parkland
w ith earth from freeway excavations.

So far, 65,000 cubic yards of material

have been used on this project which
will eventually be the scene of tennis

courts and other playground facilities.

Arroyo Seco Parkway is one of the

best examples of the erosion control

program through multipurpose plant-

ing. Originally the route was a boul-

der-strewn river bottom. The planting

of a decade and more has transformed

the highway to a pleasing park. And
there is the added insurance against

disastrous floods given by the thick

cover that clings to the hills on both

sides.

Beauty Is By-product

At the Atlantic Boulevard inter-

change on the Santa Ana Freeway,
the ice plant that greens the slopes

is not primarily for esthetic purposes.

Beauty is a by-product; what the ice

plant actually does is save many thou-

sands of dollars that would have to

be spent on maintenance.

Freeway development has met and
will continue to meet opposition, even

though it is generally agreed that it is

the best solution for our critical traffic

problems.

Mr. Harding recognizes this. He
says: "Freeway development has a

terrific impact on the communities
passed through. Literally thousands of

people have their homes, their busi-

nesses, and their institutions torn up
by the roots. A-Ioney payments to

owners based on fair market values

for property taken cannot always

compensate some individuals for sen-

timental attachments. The freeway
program goes forward on the premise

that there is accomplished 'a greater

good for a greater number.' "—Edi-
torial in Los Angeles Times.

TWO DANGER POINTS

More serious traffic accidents result

from two causes than from all others,

says the California State Automobile
.Association. These are improper pass-

ing and driving too fast for conditions.

Be sure there's a margin of safety

when you pass another car, and use

good judgment in regulating your
driving speed.

Highway Division

Engineer Elected

Director of ASCE
R. Robinson Roue, supervising

bridge engineer for the State Division

of Highways, will be installed as an

American Societ\' of Civil I'.ngineers

director at the organization's conven-

tion in New York City October 24-28.

New president of the ASCE \\'\\\

be Enoch R. Needles, New York, sen-

ior partner of Howard, Needles, Tam-
men & Bergendoff.

The installation of officers will take

place October 26 during a morning
business meeting.

Rowe was born in 1896, graduated

from Harvard University in 1916,

took a B.S. in engineering in 1918 and

another B.S. that same year from the

Massachusetts Institute of Technol-

ogy.

Following college, he worked for a

time with the United States Geologi-

cal Survey and Southlands Corp. In

1926, he was a construction engineer

in the firm of Allan & Rowe, San

Diego. He was an associate engineer

on the San Francisco-Oakland Bay
Bridge project in the mid-1930's.

Since 1938, Rowe has been the di-

vision's supervising bridge engineer.

He is well known in the ASCE for his

numerous technical articles and served

as president of the organization's Sac-

ramento Section at one time.

At the same business session the Ru-
dolph Hering Award will be pre-

sented to W. F. Langelier, professor of

sanitary engineering. University of

California, Berkeley; Russell G. Lud-
wig, consulting engineer, El Monte,

and to Harvey F. Ludwig, Washing-
ton, D. C, sanitary engineer.

Other Californians will receive

awards. The Arthur M. Wellington

Prize will go to R. J. Ivy, bridge en-

gineer. State Division of High\\ays,

Sacramento; T. Y. Lin, professor of

civil engineering. University of Cali-

fornia, Berkeley; Stewart Mitchell,

consulting engineer, Sacramento; N.
C. Raab, project engineer, San Fran-

cisco Bay Toll Crossings, Berkeley;

\^ernon J. Richey, senior bridge engi-

neer. Bay Toll Crossings, Berkeley;

C. F. Scheffey, department of civil

engineering. University of California.
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RETIREMENT OF BAY BRIDGE BONDS BENEFITS HIGHWAY FUND

With Governor Cioodwin J. Knight

presiding as chairman, the California

Toll Bridge Authority on October
4th took action which will authorize

the retiring of all of the presently

outstanding bonds of the San Fran-

cisco-Oakland Bay Bridge and which
will also effect by June 30, 1957, re-

imbursement to the State Highway
Fund of the moneys advanced for op-

eration and maintenance of the bridge

since its inception as now provided by
law.

There are sufficient funds on hand

from bridge income so that by reduc-

ing the reserve fund of the bridge

from $25,000,000 to $15,000,000, as is

permitted by the existing bond resolu-

tion, retirement of all outstanding San

Franciso-Oakland Bay Toll Bridge

Revenue Bonds and repayment to the

highway fund can be acomplished.

Highway Fund Benefits

"The State Flighway Fund, particu-

larly the portion by law allocated to

the 45 northern counties," the Gover-
nor said, "will benefit immediately by
our action by the addition of approxi-

mately $6,000,000 to the budget for

the 1955-56 Fiscal Year and $11,000,-

000 to the budget for the 1956-57 Fis-

cal Year and will also be relieved of

expenditures for the maintenance of

the bridge now being paid from the

State Highway Fund amounting to

approximately $1,000,000 a year.

"This will enable the State High-
\\ay Commission to consider allocat-

ing in its current and 1956-57 budgets

approximately $17,000,000 to be spent

in the 45 northern counties of the

State from whose share of the funds

maintenance, insurance and operation

costs have been paid in the past. Proj-

ects in the 1956-57 budget, under new
legislation, can be let to contract be-

ginning January- 1, 1956."

Repayment to Highway Fund

Redemption of the outstanding

bonds now will eliminate them as one

of the major obligations that must be

met in financing a Southern Crossing.

By reason of legislation adopted at the

1955 session of the Legislature, tolls

must be continued on the bridge at

rates substantially equivalent to those

in effect on January 1, 1955, for the

purpose of accumulating funds to re-

imburse the State Highway Fund for

expenditures heretofore made for

maintenance and operation of the

bridge and to build up a reserve for

the construction of the Southern

Crossing, \\hich will be aided by the

authority action due to the savings in

interest on the bonds which will be

effected, the Governor pointed out.

Repayment to the Highway Fund
is required by the Southern Crossing

legislation enacted in 1953, so that no
dela>- in construction of the Southern

Crossing is involved.

Existing law enacted in 1953 re-

quires that at the time the Southern

Crossing financing takes place suffi-

cient bonds be issued to retire all of

the presently outstanding bonds and

to pay off the Highway Fund in cash.

The effect of the present retirement

of the bonds, and commencement of

the repayment to the State Highway
Fund, will reduce the amount of

lionds that \\ill have to be issued for

the Southern Crossing.

The action of the authority will re-

sult in advancing the construction

dates of a number of badly needed

highway projects at least a year.

Parallel Carquinez Bridge

The authority also adopted a bond

resolution authorizing the issuance of

up to $80,000,000 of revenue bonds

to finance the construction of a new-

parallel Carquinez Bridge, a Benicia-

Alartinez Bridge, improvements to the

existing Carquinez Bridge, and exten-

sive approaches to both of the new-

bridges.

The resolution provides for an ii-i-

itial issue of $46,000,000 to finance riic

new Carquinez Bridge and an ap-

proach on the southerly end of the

bridge to Hercules. The action con-

templates a second series of up to the

remaining S34,()()l),0O0 approximately

a Near from now- to provide funds to

build the Benicia-.Martinez Bridge, im-

prove the existing bridge, and to com-
plete the approaches, particularly

tiu-()ugh the C^ity of V'allcjo, to the

Carquinez Bridge.

Calls for bids on the construction

contracts of the new Carquinez

Bridge, its toll plaza, and the southerly

approach to Hercules will be pub-
lished in the near future. It is con-

templated that bids will be opened
about the first of December on this

construction work and the bonds sold

pursuant to competitive bidding about

December 13th.

Richmond-San Rafael Bridge

Pursuant to Chapter 1 59, Statutes of

1955, the authority approved and au-

thorized the execution of an agree-

ment between the Department of

Public Works and the Department of

Finance, whereby funds up to $6,000,-

000 necessary to complete the lower

deck and the connecting approaches

to the Richmond-San Rafael Bridge

will be borrowed from the State

School Land Fund.

When the Richmond-San Rafael

Bridge was originally financed it was

contemplated that the lower deck

would not be commenced until several

years after the bridge was opened to

traffic. However, due to anticipated

greater traffic and the economies that

can be effected in construction, it was
deemed desirable to proceed with the

construction of the low^er deck at this

time. It is estimated it will be com-
pleted about a year after the upper

deck is opened to traffic in the fall of

1956.

The borrowed funds will be repaid

w ith interest out of any new or re-

funding bond issues on the bridge that

ma\- be issued or, if no bonds are is-

sued, from tolls after the presently

outstanding bonds are retired.

Carquinez Bridge Engineer

Leonard C. I lollistcr of Sacramento,

Principal Bridge Engineer for the

State Division of Highwa\s, has been

named coordinator for the parallel

Car(|uiiic7 Bridge and approaches

project.

The engineer will work under G. T.

McCoy, state highway engineer, and

his assistants, F. W. Panhorst and

V. W. Vickery.
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This is fhe new Orinda Intercfiange on Sign Route 24 in Contra Costa Coununty
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Recent oenal view ol new WoWo approach fo Go/den Gote Bridge /ooting loword San Fronc.sco. Picture grophica/Zy shows size of cuts. On September 28

both north and south bound troffic was routed through new east Waldo tunnel pending remodeling of the oM bore which w,// require about three months.
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Conslrucfion operalions on Bayshore freeway from Third Sfreef Inferchartge in foreground. Looking southerly along open wafer fill toward Sierra Point. The Division

of Highways i$ advertising for bids on a project w/iich will complete all rough grading and structures required to close the overwoter gap on the freewoy.
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State Highway Contracts Awarded

JULY, 1955

Lake, Mendocino, Httmholdt, and Trtiiity Conn-

ties—At various locations, apply seal coats, 69.0

miles. Contract awarded to Arthur B. Siri, Inc.,

Santa Rosa, $76,350.

Modoc County—US 395—Between Pit River

BridRC and Route US 299, on Main Street. Con-

struct new curbs and gutters, and revise street inter-

sections and drainage facilities, 8,000 lineal feet.

Contract awarded to Marion ^^ Allen, Redding,

$42,481.02.

Plumas attd Tehama Counties—At various loca-

tions, apply seal coats, 10.3 miles. Contract awarded

to I. J. Ely Co., Larkspur, $14,580.

Siskiyou Cottnty—US 99 and US 97—At various

locations, apply seal coats, 18.1 miles. Contract

awarded to I. J. Ely Co., Larkspur, $17,075.45.

Siskiyou County—SR 96—Across Klamath River,

about 16 miles east of Hamburg. Construct steel

towers and anchorages for a pipeline suspension

bridge. Contract awarded to Trinity Construction

Co., Redding. $5,927.30.

Siskiyou Coitnty—SR 82—Between Fort Jones

and Moffet Creek. Grade, place cement treated base

and surface with plant-mixed surfacing, partially on

new alignment, and construct a reinforced concrete

bridge, 5.6 miles. Contract awarded to Clements

Const. Co. and Ronald D. Coats, Centerville, $469,-

529.95.

Colusa County—FAS 758—Between 10 miles

north of Colusa and Butte county hne. Place im-

ported base material and apply a prime and double-

seal coat, 7.1 miles. Contract awarded to D. Gerald

Bing, Carmichael, $93,230.

El Dorado County—FAS 1187—Bet^veen Weber

Creek Bridge and Four Corners, and between Lotus

and Mother Lode Highway. Construct a graded

roadbed, 2.9 miles. Contract awarded to C. V. Ken-

worthy, Stockton, $107,484.

Glenn County—FAS 761 and 1119—Between
Colusa county hne and SR 45, and between County

Road P and SR 45. Construct a graded roadbed

wi:h imported subbase material and place plant-

mixed surfacing on untreated base at one location

and place imported base material at second location,

constructing road approaches. Contract awarded to

Harms Bros., Sacramento, $164,381.

Nevada County—FAS 1220—Across Deer Creek,

on Mooncy Flat Road, about 1.5 miles north of SR
20. Construct a welded steel bridge. Contract

awarded to E. H. Thomas Co., Sacramento, $37,949.

Sacramento, Yolo, El Dorado, Placer, Colusa, Sut-

ter, Yuba, Nevada, and Glenn Counties—At various

locations. Apply seal coat to the existing surfacing,

50.0 miles. Contract awarded to A. Teicherl & Son,

Inc., Sacramento, $54,602.50.

Alameda County—Between 10th Street and the

distribution structure, on Eastshore Freeway. Con-

struct a portion of a double deck, reinforced con-

crete bridge, construct a graded roadbed, place pave-

ment and surfacing, place plant mixed surfacing on
the detour bridge, place light weight plant-mixed

surfacing on a portion of the existing structure,

construct channelization connections and approaches,

construct a detour bridge and construct traffic con-

trol facilities. Contract awarded to Grove Shepard,

Wilson & Kruge of Calif., Inc., Seattle, $5,878,249.

Santa Clara County—US 101 Bypass—At Agncw
Underpass. Reconstruct pump plant. Contract

awarded to Lew Jones Const. Co., San Jose, $4,216.

San Mateo County—US 101—Between Victoria

Avenue and Rosedalc Avenue, grade and pave with

plant mixed surfacing on cement treated base and
existing pavement, completion of which provides a

six lane divided highway with traffic signal and
highway lighting systems, 0.9 mile. Contract

awarded to L. C. Smith Co., San Mateo, $253,-

958.50.

San Mateo County—SR 5—Between 3.5 miles

north of Alpine Road and 1.8 miles south of La

Honda Road. Place untreated base over the existing

traveled way and shoulders, surface with plant-

mixed surfacing and apply seal coats, 1.3 miles. Con-
tract awarded to O. C. Jones and Sons, Berkeley,

$44,688.

San Mateo County—US 101 Bypass—Between
San Francisco Airport Interchange and 0.4 mile
north of Broadway Interchange. Grade an off ramp
and two detours and surface with plant-mLxed sur-

facing on untreated base, construct two reinforced

concrete box culverts, relocate existing electroliers

and modify the existing sign lighting, 0.7 mile.

Contract awarded to O. C. Jones & Sons, Berkeley,

5135,854.80.

Sonoma County — SR 1—Between Jenner and
Mendocino county line. Furnish and install new
drainage facilities. Contract awarded to Thomas
Const. Co., Fresno, $52,907.

Fresno County—Between Broadway and P Street,

on Stanislaus and Tuolumne Streets; and between
Divisadero Street and Ventura Street, on O and P
Streets. Construct a graded roadbed, place plant-

mLxed surfacing on cement treated base and on the
existing pavement and apply seal coats, 1.4 miles.

Contract awarded to Gene Richards, Inc., D. M.
Underdown & Gene Richards. Fresno, $147,000.

Kern County—US 99 and US 399—Between Ba-

kersfield and Lerdo and between SR 139 and Green-
field. Apply seal coats, 17.5 miles. Contract awarded
to Howard B. Folsom. Westwood, $15,525.50.

Kern Cownfy—FAS 887—Between main canal

and China Grade loop, on Manor Street. Construct

a graded roadbed, surface with plant-mixed surfac-

ing on cement treated base and construct a steel

bridge at Beardsley Canal and a reinforced concrete

bridge at main canal, 1.8 miles. Contract awarded
to Griffith Co., Los Angeles, $215,882.40.

Tulare CoJtnty—SR 65—Between 1.5 miles north

of Deer Creek and Linda Vista Avenue, near Porter-

ville. Construct graded roadbeds, place plant-mLxed

surfacing on cement treated base and existing pave-

ment and install a highway lighting system, 7.7

miles. Contract awarded to Stewart & Nuss, Inc.,

Fresno, $455,537.

Tulare County—FAS 1 130—Between Avenue
48 and Avenue 96 on Road 192, about five miles

west of Terra Bella. Construct a graded roadbed and

surface with plant-mixed surfacing on imported

base, 5 .9 miles. Contract awarded to Stewart &
Nuss, Inc., Fresno, $172,107,

Los Angeles County—At the intersections of Foot-

hill Freeway-Canada Avenue with Montana Street

and of Canada Avenue with Lincoln Avenue. Install

complete in place, traffic signal systems and highway
lighting. Contract awarded to Electric and Madiin-

ery Service, Inc., South Gate, $19,938.

Los Angeles County—SR 2—Between Glendale
Avenue and Towne Street. Widen the existing road-

bed and place plant-mixed surfacing on cement
treated base and over portions of the existing pave-

ment and install traffic signal and lighting systems,

0.8 mile. Contract awarded to Griffith Co.. Los An-
geles, $193,734.40.

Los Angeles County—Between 92d Street and

Gage Avenue, on Harbor Freeway. Grade, place con-

crete pavement on cement treated subgrade, and

place plant-mixed surfacing on cement treated base

and untreated base, and construct 20 major struc-

tures, completion of which provides an eight lane

divided freeway together with ramps and frontage

roads at 88th Place Undercrossing, 87th Pl.ace Pe-

destrian Undercrossing, Rout 165/174 Separation.

Manchester Avenue East Pedestrian Undercrossing.

Manchester Avenue West Pedestrian Undercrossing.

84th Street Pedestrian Undercrossing, 83d Street

Undercrossing, 81st Street Pedestrian Undercrossing,

79th Street Undercrossing, 78th Street Pedestrian

Undercrossing. 76th Street Undercrossing, 74th

Street Undercrossing, Florence Avenue Undercross-

ing, 69th Street Pedestrian Undercrossing. 67th

Street Undercrossing, 65th Street Pedcsirian Under
crossing, and four concrete retaining walls, 1.8

miles. Contract awarded to Guy F. Atkinson Co.,

Long Beach, $4,087,411.50.

Los Angeles County—In the vicinity of Clark
Avenue, on Lakewood Boulevard. Widen the exist-

ing traveled way by grading, placing imported

subbase material, place plant-mLxed surfacing on
untreated base, and construct concrete curbs, com-

pletion of which provides a left-turn median lane,

0.3 mile. Contract awarded to G. G. Fisher Paving

Co., South Gate. $15,775.

Los Angeles County—At the intersection of Nor-

walk Boulevard \vith Florence Avenue, near Santa

Fe Springs. Install a full traffic actuated signal sys-

tem and highway lighting system. Contract awarded

to Electric & Machinery Ser^'., Inc., South Gate,

57,941.

Ventura County—SR 126—About one mile east

of the City of Ventura. Construct drainage facilities

and a detour. Contract awarded to Charles M.
Major & Kings Plumbing, Ojai, $11,842.

Rii-ersirfe County—SR 79—Bet\veen SR 71 and

3.5 miles north of Sage (portions). Grade and sur-

face with road-nuxed surfacing, 13.6 miles. Contract

awarded to A. S. Hubbs, Colton. $65,323.

Sacramento County—SR 24—Between Isleton and

Paintersville Bridge. Construct untreated base bor-

ders and apply penetration treatment, 4.5 miles.

Contract awarded to Rice Brothers, Inc., Lodi, $16,-

493.

San )oaquin County—FAS 907—3.5 miles north

of Tracy, at Old River. Construct a graded roadbed,

place plantmixed surfacing on untreated base and

construct a reinforced concrete girder bridge, 0.5

miles. Contract awarded to Lord & Bishop, Inc.,
.

Sacramento, $124,535.50.

San ]oaquin, Tuolumne, Mariposa, Calaveras,

Stanislaus, and Amador Counties—At various loca-

tions, apply seal coat to the existing surfacing, 33.5

miles. Contract awarded to Delta Const. Co., Rio

Vista, $41,412.

Solano County—SR 12—Between Fairfield and

Travis Air Force Base. Construct a graded roadbed

and surface with plant mixed surfacing on untreated

base and existing pavement and widen the existing

bridge, 4.4 miles. Contract awarded to Parish Bros.

& Harms Bros., Sacramento, $303,768.70.

Stanislaus County — SR 132—Across Tuolumne
River at Bassos Ferr>'. Repair the existing reinforced

concrete bridge. Contract awarded to H. Sykes, Pat-

terson, $2,905.

San Diego County—US 80—At Jackson Boule-

vard Undercrossing. Widen a portion of the existing

roadway, grade and surface with plant-mixed surfac-

ing on untreated base, completion of which pro-

vides a four-lane detour roadway, and construct a

reinforced concrete bridge. 0.4 mile. C'ontract

awarded to Griffith Co.. U.s Angeles. 5141,045.75.

AUGUST, 1955

Mendocino County—US 299—Across Powers

Creek, near the community of Blue Lake. Widen
one approach to bridge, place untreated base on

the widened section, place plant-mixed surfacing

on both approaches and modify the connection of

one road approach. Contract awarded to J. J.

Tracey, Eureka, $9,585.

Mendocino Count)—FAS 982—Between 5.3

railes west of Willits and Willits. Construct a

graded roadbed, connections and approaches and

install drainage facilities, 5.3 miles. Contract

awarded to W. H. Darrough & Sons, Yuba City,

$209,457.50.

Siskiyou County—Sign Route 96—Across Irving

Creek, about 10 miles north of Somes Bar. Recon-

struct the existing bridge with a new timber super-

structure and reinforced concrete deck, and rcgrade

approaches at the bridge ends. Contract awarded

to Osborne Const. Co., Crescent Cit>', $22,719.

Lassen County—On Antelope Peak, about 7.5

miles northeast of Susanville. Construct a steel
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buiKIing. Contract awarded to Tliomas W. Lisota,

RcdiiinK, $6,997.

Moiloc County—US 299—Between Adin and
Rush Creek, and between one mile east of Canby
and Chambers Ranch. Apply medium seal coat,

11.3 miles. Contract awarded to II. B. Folsom,
Westwood. $21,083.

Modoc atid Siskiyou Counties—Sign Route
1 39—Between 2.0 miles north ot" Stronghold and
Oregon State line. Apply fine seal coat. 7.2 miles.

Contract awarded to Howard B. Folsom, Westwood,
$14,555.

Plunuis County—Sign Route 89—At Greenville.

Reconstruct and widen the existing roadbed by
grading, placing road mLxed surfacing on imported
subbase and on cement treated base and applying
seal coat. 0.5 miles. Contract awarded to P\Tamid
Const. Co., Reno, Nev., $37,850.

Shtista and Tehama Counties—US 99, Sign
Route 36—-At various locations. Apply medium
fine and medium seal coats, 33.4 miles. Contract
awarded to Howard B. Folsom, Westwood, $53,460.

Siskiyott County,—US 99 and US 97—At three
locations. Apply medium seal coat to the existing

surfacing, 22.6 miles. Contract awarded to Morgan
Const. Co., Redding, $48,915.

Sisfci>'oit CoiiMtv — FAS 1089 —-Across Scott

River, about two miles east of Etna. Construct a

reinforced concrete bridge. Contract awarded to

R. M. Skamnes-Skanines-Bird-Wiggs Co., Inc. Sac-

ramento, $61,225.

Trinity County—FAS 1089—Across Rush Creek,

at Costa Ranch, about eight iiiiles north of Weaver-
ville. Construct a steel bridge across Rush Creek.

Contract awarded to Barton Const. Co., Oakland,
$30,988.80.

Butte County—Sign Route 32—Across Pine
Creek Lagoon, about seven miles northwest of

Chico. Repair the existing reinforced concrete

bridge. Contract awarded to John R. Stephens,

Manteca, $3,801.

Butte County—FAS 1169—Between State High-
way Route 87 and OroWlle Quincy Highway, in

and near Oroville. Place plantmixed surfacing over

the existing base, construct a graded roadbed, place

imported subbase material, untreated base and
plant-mLxed surfacing and apply a penetration

treatment and seal coat to shoulders, 1.9 miles.

Contract awarded to Baun Const. Co., Inc., Fresno,

$83,563.50.

EI Dorado, Nevada, Yuba, Sierra and Sacra-

mento Counties—At various locations. Apply fine

seal coat to the existing surfacing, 28.0 miles.

Contract awarded to A. Teichert & Son, Inc., Sac-

ramento, $47,051.50.

Nevada County—FAS 1203—Between State

Highway Route 17, near Town Talk and State

Highway Route 25, on Brunswick Road. Construct
a graded roadbed and drainage facilities, 3.3 miles.

Contract awarded to H. Earl Parker, Inc., Marys-
ville, $115,048.30.

Placer County—US 40 and State Route 91—At
the junction of Routes 17 and 91 near Newcastle
Grade. Place plant-mLxed surfacing on untreated

base and install highway lighting, completion of

which provides a channelized intersection, 0.2

miles. Contract awarded to Granite Const. Co.,

Watsonville, $35,296.

Sacramento County—US 50—On the "I" Street

Bridge at the intersection of Jibboom Street and
"I" Street Ramps. Install signal and illuminated
sign systems. Contract awarded to Sacramento
Electric Works, Sacramento, $1,330.

Sacramento County—F.AS 932—Approaches to

American River Bridge, at Fair Oaks. Construct a

graded roadbed, place imported subbase material,

untreated base and plant-raLxed surfacing, install

traflGc bars and highway lighting systems, 0.8 mile.
Contract awarded to Brighton Sand and Gravel Co.,
Perkins, $132,307.20.

Yolo Coutity—Sign Route 16—Across Yolo By-
pass. Construct a graded roadbed and pave with
Portland cement concrete on cement treated sub-
grade, 1 . 5 miles. Contract awarded to A. Teichert
& Son, Inc., Sacramento, $123,539.50.

Yuba County—Sign Route 20—About 4.3 miles
east of Marysville, at Woodruff Lane. Construct a
graded roadbed and surface with plant-mixed sur-
facing on untreated base, 0.3 mile. Contract

awarded to Baldwin Contracting Co.. Inc., Marys-
ville, $28,795.50.

Alami'da CoH»ity—US 50—In the vicinity of
the San Francisco Oakland Bay Bridge Toll Plaza.
Construct or reconstruct portions of the North Toll
Plaza and bridge approach roadways and recon-

struct the westbound leg of the Port of Oakland
Overcrossing and construct the Toll Plaza Outfall
Sewer. Contract awarded to Chas. L. Harney, Inc.,

San Francisco. $1,744,213.50.

Alameda County—State Route 226—Between
0.3 mile and 0.7 mile south of Bay Farm Island
Bridge. Place plant mixed surfacing on imported
subbase material on existing surfacing and cement
treat the top portion of the imported subbase ma-
terial, apply seal coat and screenings, 0.3 mile.
Contract awarded to Independent Const. Co., Oak-
land, $29,697.25.

Alameda Cou nty—FAS 1 02 5—Between Decoto
Road and Thornton Avenue, on Lincoln Road and
Dairy Avenue. Construct a graded roadbed and
surface with plant-mixed surfacing on untreated
base, 2.0 miles. Contract awarded to Clements
Const. Co. & Ronald D. Coats, Centerville,

$178,491.95.

Contra Costa County—At the intersection of

Potrero Avenue with Hoffman Boulevard. Install

drainage facilities. Contract awarded to O. C. Jones
& Sons, Berkeley, $17,465.80.

Marin County—State Route 52—At Trestle Glen
Drive, on Tiburon Boulevard. Shape the existing

roadway shoulder on the left, surface the inter-

section with plant mixed surfacing and install

metal plate guard railing. Contract awarded to

Brown-Ely Co. Contractors, Corte Madera, $8,-

154.75.

Marin, Sonoma, Napa, Alameda, Contra Costa,
San Mateo, Santa Clara, and Santa Cruz Coun-
ties—At various locations. Apply fine seal coat,

40.7 miles. Contract awarded to Granite Const. Co.,
Watsonville, $62,437.50.

Napa County—At the Napa Wye about five

miles south of Napa, at the intersection of Route 8
with Route 74. Install complete in place highuray
lighting system and three-way flashing beacon.
Contract awarded to Ed. Pierce Electric Co., Inc.,

Vallejo, $3,696.

Napa County—State Route 102—At Soda Creek
about 14 mUes east of Rutherford. Extend the

existing bridge with field assembled plate pipe

arch culvert, and widen and surface the existing

roadway. Contract awarded to Slinsen Const. Co.,

Napa, $4,309.

Santa Cntz CoMwty—Sign Route 1—Between
Sign Route 17 and Mission Street. Construct

graded roadbeds and surface with plant-mixed sur-

facing on untreated base and construct three rein-

forced concrete bridges and one pedestrian over-

crossing at: San Lorenzo River Bridge; Grant
Undercrossing; Ocean Street Undercrossing; and
High Street Pedestrian Overcrossing. completion of

which provides a four lane divided highway to-

gether w^ith frontage roads, ramps and connections.

1.6 miles. Contract awarded to Granite Const. Co.,

Watsonville, $962,632.

Sa7i Francisco—At the intersections of Harrison
Street with Seventh Street and Bryant Street with
10th Street. Install two neon sign systems. Contract

awarded to Cascade Products, San Francisco,

S2.247.

San Mateo County—State Route 107—Between
Sign Route 5 and Portola Road (portions). Con-
struct widened roadbed areas, place untreated base

material and surface with plant-mixed surfacing,

0.3 mile. Contract awarded to The Fay Improve-
ment Co., San Francisco, $19,780.

San Mateo and Alameda Counties—State Route
107—Between Palo Alto and Newark, across San
Francisco Bay. Repair the Dumbarton Bridge. Con-
tract awarded to Payne Const. Co., Oakland,
$110,760.

Sonoma County—Sign Route 12—At Pocket
Canyon about 1.5 miles west of Forest\dile. Widen
the existing channel, place sacked concrete riprap,

extend an existing corrugated metal pipe culvert,

0. 1 mile. Contract awarded to Don Dowd Co.,

Sebastopol, $2,330.

Monterey County—State Route 1 1 7—Between
Camino El Estero and Del Monte Junction. Con-

struct a graded roadbed together with frontage
roads, road connections, crossovers and intersect-
ing roads, surface with plant mixed surfacing on
untreated base and apply seal coats, install traffic

signal systems and highway lighting, completion of
which provides a four-lane divided highway, 1.2
miles. Contract awarded to Granite Const. Co.,
Watsonville, $447,722.48.

Santa Barbara, San Luis Obispo, and Monterey
Counties—At various locations. Apply fine seal
coat, 54.6 miles. Contract awarded to Valley Pav-
ing & Const. Co., Inc., Pismo Beach, $76,613.10.

San Luis Obispo County—US 101—At French
Road Intersection, near the City of San Luis
Obispo. Grade, place imported borrow, imported
subbase material and untreated base and surface
with plant-mixed surfacing, install highway light-
ing system, completion of which provides channeli-
zation, three speed change lanes and widened road-
way, 0.2 mile. Contract awarded to A. J. Diane
Const. Co., Santa Maria, $23,587.50.

Fresno, Kings, Tulare, and Kern Counties—At
various locadons. Apply seal coat, 32.9 miles. Con-
tract awarded to Rand Const. Co., Bakersfield
$33,798.

Kern County—US 99—Between Taylor Avenue
and Elmo Highway. Prepare roadside areas, install
watering system and plant trees, 1.5 miles. Con-
tract awarded to Oliver's Flower Shop & Nursery-,
Fresno, $14,938.80.

Kern Coutity—Sign Route 178—Between 2
miles west of Bena and 0.8 mile east of Arvin
Road. Install reflectorized guide posts and re-
flectorize the existing guide posts. Contract awarded
to Wulfert Company, Inc., San Leandro, $3,392.95.

Kings County—Sign Route 41—Across South
Fork of Kings River about 2.6 miles south of
Fresno County line. Grade bridge approaches and
surface with plant mixed surfacing on untreated
base, grade and surface a detour with road-mixed
surfacing and construct a reinforced concrete
bridge, 0.25 mile. Contract awarded to Thomas
Const. Co., Fresno, $66,665.

Mariposa County—FAS 811—Between 3.5 miles
and 6.5 miles east of Firebaugh and between 9
miles southwest and 6 miles west of Madera, on
Madera-Firebaugh Road. Grade roadbeds and place
plant-mixed surfacing on cement treated base and
install drainage facilities, 5 . 1 miles. Contract
awarded to M. J. Ruddy & Son, Modesto, $138,047.

Tulare County—FAS 579—At Elbow Creek and
Cottonwood Creek, about seven miles south of
Dinuba. Widen two concrete bridges. Contract
awarded to Kaweah Const. Co., Visalia. $23,626.58.

Los Angeles County—US 101—Between Grand
Avenue and Lyon Street, on the Hollywood and
Santa Ana Freeways. Alter an existing freeway
on-ramp, grade and pave a collector road, join an
existing on and off-ramp, install highway lighting
and illuminated sign systems, and prepare and
plant roadside areas, 0.8 mile. Contract awarded
to J. E. Haddock, Ltd., Pasadena, $149,237.30.

Los Angeles County—US 99—Between Wolf-
skill Street and Workman Street, on San Fernando
Road and on Truman Street. Install complete in
place pre-timed traffic signal system and highway
lighting and modify existing traffic signal systems.
Contract awarded to C. D. Draucker, Inc., Los
Angeles, $14,998.

Los Angeles County—At various locations. Apply
seal coat to existing surfacing, 26.5 miles. Contract
awarded to Contractors Specialty Const. Co., Inc.,

Laguna Beach, $30,580.

Los Angeles County—US 6—Between 1.7 miles

north of Lancaster and Kern County line, at four
locations. Replace four existing corrugated metal
pipes. Contract awarded to C. E. Wooster, Bakers-

field, $3,472.82.

Los Angeles Coimfy—On the Golden State Free-

way, at Los Feliz Boulevard. Construct a graded
roadbed, place asphalt concrete on selected mate-
rial and untreated base and construct two bridges,

completion of which provides new city street to-

gether with two reinforced concrete bridges at

Los Feliz Boulevard Overcrossing and at Los Feliz

Boulevard On-Ramp Overcrossing, 0.4 mile. Con-

tract awarded to Vinnell Co., Inc., and Vinnell

Const., Alharabra, $683,568.
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Los Angeles County—Between 0.3 mile south of

Imperial Highway and 0.3 mile south of Southern

Avenue, on the Long Beach Freeway. Construct a

graded roadbed and surface with plant-mixed sur-

facing on cement treated base and untreated base

and construct a reinforced concrete bridge, at the

Imperial Highway Overcrossing. 1.1 miles. Con-

tract awarded to Oberg Brothers Const., Inglewood,

$797,763.

Los Angeles County—At Crenshaw Boulevard

and at Casimir Avenue, on 174th Street and at

Crenshaw Boulevard on Pacific Coast Highway.

Install or modify traffic signal systems, highway

lighring and channelization. Contract awarded to

Ed Seymour, Long Beach. 520,995.

Orange County—Sign Route 18—At the inter-

section of Santa Ana Canyon Road with Orange-

01i\'e Road, about one mile east of Olive. Construct

a deceleration lane adjacent to the southbound

roadway with plant mixed surfacing on untreated

base. Contract awarded to Cox Brothers Const. Co.,

Stanton, S4,078.

Ventura, Los Angeles, and Orange Counties—
At various locations. Apply seal coats to the exist-

ing surfacing. 24.1 miles. Contract awarded to

Baker & Pollock. Ventura, $57,800.

Ventura County—Alt. 101—At the intersection

of Oxnard Boulevard with Gonzales Road, near the

City of Oxnard; and at the intersections of Main
Street with Eighth Street and 10th Street in Santa

Paula. Install traffic signal systems and construct

channelization. Contract awarded to Westates Elec-

trical Const. Co., Los Angeles. $15,826.

Los Angeles, San Berttardino and Riverside

Counties—At various locations. Apply seal coats,

48.5 miles. Contract awarded to George E. Hickey,

Van Nuys. $81,702.

San Bernardino and Riverside Counties—At va-

rious locations. Place seal coat on traveled way,

66.0 miles. Contract awarded to Einer Bros. Inc.,

Escondido, $69,332.40.

San Bernardino and Riverside Counties—US 70-

99—Between Live Oak Canyon and Beaumont.

Place two applications of medium seal coat on the

traveled way, 9.2 miles. Contract awarded to Con-
tractors Specialty Const. Co., Inc., Laguna Beach,

$39,075.

San BernaTdino County—At the intersection of

US 70-99 vpilh Euclid Avenue, in Upland and
Ontario. Prepare and plant roadside areas with
lawn and ground cover, 300 feet. Contract awarded
to Armstrong Nurseries, Inc., Ontario, $3,491.23.

San Bernardino County—Sign Routes 138 and
30—Between 6.1 miles northwest of Cahon and

Cahon and between Haven Avenue and Willow
Avenue. Surface shoulders with road-mixed surfac-

ing over the existing and imported material. 15.8

miles. Contract awarded to George Herz & Co.,

San Bernardino, $46,955.20.

San Bernardino County—Sign Route 2—Across

Big Pines Creek, about 38 miles east of Los An-
geles County line. Redeck the existing bridge and
resurface the approaches. Contract awarded to E. S.

& N. S. Johnson, Fullerlon. $5,990.

San Bernardino County—Sign Route 30—Be-

tween 0.2 5 mile west of Riverside Avenue and
Western Avenue in San Bernardino. Grade, place

surfacing and base; construct channelization, con-

nections and approaches and install traffic control

facilities, a portion of which, when completed
provides four-lane di\*ided highway, 3.2 miles.

Contract awarded to A. S. Hubbs, Colton,

$244,315.

San Bernardino County—Sign Routes 1 8-30

—

At Running Springs. Construct a graded roadbed
and place plant-mixed surfacing and selected mate-
rial, 0.2 mile. Contract awarded to Matich Bros.,

Colton, $18,554.

Inyo CoMrtty—FAS 1183—Between 8.5 miles
west of Independence and Forest Boundary, on
Onion Valley Road. Grade and surface with road-

mixcd surfacing on imported base material, com-
pletion of which provides a two-lane roadway,
part of which is on new alignment, 4.2 miles.
Contract awarded to I. L. Croft & Son, Inc., Sau-
gus, $195,740.48.

Kem, Inyo, and Mono Counties—At various lo-

cations. Apply seal coats, 56.4 miles. Contract
awarded to Granite Const. Co., Watsonvillc,
$69,210.

Merced County—Sign Route 140—At Eastside

Canal, 12.8 miles east of Gusiine. Grade ap-

proaches, place imported subbase material, un-

treated base and plant mixed surfacing, and con-

struct a reinforced concrete slab bridge, 0.6 mile.

Contract awarded to Chas. L. Harney Inc., San
Francisco, $68,713.60.

San Joaquin County—Sign Route 12—Between
Terminus and 3.7 miles easterly. Cement treat the

existing base, surface with plantmixed surfacing

on the cement treated base, apply seal coat and
place imported borrow on the shoulder areas, 3.7

miles. Contract awarded to Rice Brothers Inc.,

Lodi, $69,432.50.

Solano County—US 40—Between Admiral Cal-

lahan Lane and extension of Route 208. Grade,

place plant-mixed surfacing on untreated base,

completion of which provides a new frontage road,

1.2 miles. Contract awarded to Parish Brothers

Inc., Benicia, $47,891.50.

Solano County—FAS 1 1 08—Between Vacaville

and Elmira. Construct a graded roadbed, place im-

ported subbase material, untreated base, surface

with plant-mixed surfacing and double seal coat

and widen the existing bridge, 1.9 mdes. Contract

awarded to Fredrickson Bros., Emeryville, $91,757.

Stanislaus County—Sign Route 1 20—In the
City of Riverbank. Surface with plant-mixed sur-

facing and pave between curbs and existing pave-
ment with plant-mLxed surfacing on untreated base,

0.6 mile. Contract awarded to Standard Materials,

Inc., Modest®. $24,245.

Stanislaus, Solano, Tuolumne, Mariposa, Amador,
Calaveras, San Joaquin and Merced Counties—At
various locations. Apply medium fine seal coat,

36.1 miles. Contract awarded to George Reed,
Modesto, $49,962.65.

Tuolum ne County—FAS 9 1 9—Bet^veen State

Highway Route 13 and Stanislaus County line, on
Keystone-La Grange Road. Place plant-mixed sur-

facing on existing base, 1 2.6 miles. Contract
awarded to M. J. Ruddy & Son, Modesto, $75,675.

San Diego County—US 395—Between A Street

and Date Street. Grade and widen traffic lanes,

surface with plant-mixed surfacing on concrete

base and over existing pavement and install high-
way lighting and signal systems, 0.3 mile. Con-
tract awarded to Griffith Co., Los Angeles, $57,-
897.70.

San Diego County—Sign Route 76—About 1.8

miles and 4.3 miles east of Riocon (at two loca-

tions). Install metal plate guard railing, 538 linear

feet. Contract awarded to Roy C. Ek, San Diego,

$1,689.32.

MANY THANKS, JIM

NATIONAL AUTOMOBILE CLUB
San Francisco 4, California

August 24, 1955

Mr. Kenneth C. Adams, Editor

Dear Mr. Adams: Congratulations

to you and your staff for putting out

a most interesting and informative

magazine. Text and pictures all serve

admirably to keep us abreast of the

very latest developments in the Cali-

fornia Highway System and many of

our department heads read each issue

eagerly when it comes in the mail.

Again, congratulations and many
thanks!

Cordially yours,

National Motorist

Jim Donaldson, Editor

3n Memoriam
LEO J. McCarthy, sr.

A recently retired member of the

District VII Right of Way Depart-

ment, Division of Highways, Leo J.

McCarthy, Sr., died at St. Vincent's

Hospital, September 9th, after a

prolonged illness. Rosary for Mr.

McCarthy was recited the following

Sunday evening at the Cathedral

Chapel Church in Los Angeles and
Requiem Mass was celebrated the

next day.

The last three years of Leo's long

service with the Division of High-

ways was as property disposal

agent and auctioneer for the Excess

Land Section of District VII in Los

Angeles.

Leo was born in San Francisco

April 14, 1885. He was graduated
from St. Mary's College in Oakland
in 1906 and prior to the beginning

of his career with the State of Cali-

fornia was Superintendent of Streets

of the City of Oakland; Secretary

and Managing Director of the Na-
tional Catholic Welfare Council;

and Field Secretary to Most Rev.

Edward J. Hanna, D. D. Archbishop

of San Francisco.

In addition to his widow, Mrs.

Loretta Marie McCarthy, he leaves

four sons, Leo J., Jr., Paul R., Justin

W. and Peter York; a daughter,

Mrs. Patricia Marie McGarry, and
10 grandchildren.

Leo will be greatly missed by his

many friends and associates both

within and without the Division of

Highways and they extend their

deep sympathy to his family.

VALUE OF HIGHWAY CONTRACTS
1 he \ ;ikic of 371 higiiwny contracts

under way on September 1, 1955, was J

$234,917,800, which compares with the

previous all-time high of 1238,031,500

on June 30, 1955. when 381 con-

tracts were under way, according to

State Highway Engineer George T.

.McCoy.

Up to September 1, 1955, construc-

tion included 1,662 miles of freeways,

cvprcssw ;ns and nniltilane divided

highways on tiic State Higin\a\" Sys-

tem completed or pur under way.
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California Highways and
Public Works

Dear Ken; Enclosed you will find

the cord requesting the California

Highways and Public Works. I

v^ould feel lost without it. For me, it

is as exhilarating as a western

thriller. I read and reread every

issue because it reflects more than

any other publication the growth,

development and progress of Cali-

fornia.

With best wishes to you and all of

your associates in the Department of

Public Works, I am

Sincerely,

EARL WARREN

Publtshed in the inleiest of highway development in Coli-

foiDio. Editors of newsoapers and others are privileged to

use niQtter contained herein. Cuts will be gladly loaned

upon request.
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reewdys In
By J. DEKEMA
District Engineer

San Diego Meets Challenge

For Modern Highways

I\iv PHENOMENAL growth of tlic San

Diego area continues to demand the

modern highway transportation that is

the foundation of today's economy.
As an illustration of the gro\\th of San

Diego County, suffice it to state that

the population has increased in the

past 50 years at a rate almost 2 '/s times

as great as the growth rate for the

State of California as a whole.

Fortunately, the citizens of San

Diego have been acutely highway
conscious since the advent of the auto-

mobile. The county is blessed with

iii;m\" fine highways built years ago

as a result of public donations and
local bond issues. Austin B. Fletcher

organized the county highway system

in such a fine manner that he was
offered the position of State Highway
Engineer to do a similar job for the

State after passage of the first state

highway bond issue.

Advance Planning

Far-sighted advance planning has

continued, and as early as 1931 the

City of San Diego adopted a "Alajor

Street Plan" that incorporates man\-
(if today's freeway projects.

The California Division of High-
ways, the County of San Diego, and
the cities of the metropolitan area are

cooperating in the development of an

integrated system of freeways, major
highways and city streets. The City of

San Diego has established a technical

coordinating committee, including a

committee on transportation research,

v\hich is establishing a long range sys-

tem for the ultimate development of

the entire road system in this area.

This committee is integrating the citv

and county major street and highwa\'
plans \\ ith the State's freeway system.

The ultimate aim of this committee
is the adopted location of all future

freeways and major highways and the

establishment of final grades and the

District XI
advance geometric design of al

change facilities.

intcr-

Local Agencies Cooperate

The Di\ision of Highways in co-

operation with local agencies is estab-

lishing the ultimate location of all fu-

ture state freeways and the location

of all future interchanges and ramp
connections so that local planning de-

partments can establish outlets and

connections for their systems.

Federal Aid Secondary (ob in Alvarado Canyon in La Mesa, Jaclcson Sireel intersection.

Fletcher Hills in background. Limited access design.



Vista Way separation at junction at US 101 and Sign Route 78 between Oceanside and Carlsbad, showing diamond type ramps

The goal in mind has been a system

rhat will make it easy for motorists

to enter the downtown area, or to

a\()id it if they w ish. The San Diego

traffic survey in 1952-53 showed 24

percent of all trips originate or end

in the downtown business area. The
basic freeway system consists essen-

tially of the state highways in the area.

The California Highway Commission

has adopted a freeway routing for

each of the state highways tra\ersing

the City of San Diego,' US 80, US
101, US 395, and State Sign Route 94.

In the remainder of the county all of

US 395, most of US 101 and segments

of US 80 and State Sign Routes 67

and 78 have been adopted as freeways

by the commission.

The accompanying map indicates

the status of freeway progress in San

Diego County.

Cabrillo Freeway Expansion

Much of the work contemplated is

the further improvement of existing

trccwa\'s and expressways. The well-

known Cabrillo Freeway, carrying

US 395 through the heart of beautiful

Ualboa Park, requires expansion from
four lanes to six and the niodcrni/a-

tion of several interchanges. On the

same road, north of Alission Valle\',

through the Linda \'ista area, Griffith

Company holds a $668,472 contract to

convert 1.95 miles of the present ex-

pressway to a full freeway. Inter-

changes are to be built at Genesee

.Avenue and Aero Dri\c and a front-

age road is to be constructed between

them. At-grade intersections at Fulton

Street and Homewood Avenue are to

be closed. The resident engineer,

James A. Jesperson, expects comple-

tion of the contract about July 31,

1956.

Because of the heavy traffic gen-

erated by the Naval Air Station at

Miramar, the elimination of all grade

intersections on the present express-

way is being planned. Increasing com-
muter and commercial traffic between

San Diego and Escondido will also

require expanding the present facility

from two lanes to four north of Mira-

mar. In District \'III further imjirovc-

mcnt of US 395 through the Cities of

Riverside and San Bernardino, com-
bined with eventual completion on

modern standards of State Sign Route
"1 from the junction with US 395

between Temecula and Alurrietta

through Elsinore and Corona to Po-

mona will ultimately generate suffi-

cient traffic to require conversion of

all of US 395 in San Diego Counr\- to

freew a\' standards. Fortunatch, much
of the right of way originall\- pur-

chased is of sufficient width to permit

expansion, and most of the access

rights ha\c been bought.

On US 101

The other major north-south high-

w a\- facility serving San Diego County
is US 101. Except for a short section

from Del Mar to Leucadia, the entire

route has been declared a freeway by
the California Highway Commission.

Studies on this short section have

progressed sufficiently so that meet-

ings are being conducted b\" the dis-

trict engineer to acquaint the public

w ith the facts that have been devel-

oped and to obtain additonal informa-

tion that will enable the State High-

w a\' I'.nginccr to arrive at a tentative

conclusion for consideration by the

commission.

Several sections of US 101 have

been completed to freeway standards.

At the south end of the county the

AIontgomer\- Freeway, with the ex-

ception of three at-grade intersections,

has been completed from the Alexican

border to 13th Street in National Cit>-,

a distance of 13 miles. From this point

north to the completed portion of the

San Diego Freewa_\- through Carlsbad

California Highways



;ind Occiinsidc the cxisring l\igli\\:u

consists of sliort stretches ot freeway

together w itii sections of highly im-

proved niultilane divided high\\a\'. Pa-

cific Highway (US 101) past the San

Diego Ci\ic Center is now carrying

an A. I). T. of 40,000 vehicles, and

at Oceanside it is about 25,000.

During 1952 and 1953 a cooperative

origin and destination study was con-

ducted by tlie Federal Government,

the State of California, and the Cit>-

of San Diego. Through personal in-

terviews with motorists, post card sur-

veys, traffic counts, and projection of

traffic patterns, were determined the

needs, desires and traffic requirements

throughout the San Diego metropoli-

tan area.

Lack of Crosstown Arteries

The lack of crosstown or around-

town arteries has been a serious handi-

cap in the San Diego area, for the

terrain is bisected bv many deep can-

\ons. One of the chief difficulties

has been that motorists wanting to

get to the opposite side of the city

from an\' given point ha\c had to

pass through the congested business

area. The origin-and-destination traffic

study showed that 30,000 cars a da\'

shuttled through the city without

stopping. iMost of these cars were
starting from and stopping at points

w ithin the county. This meant wasted

gasoline and wasted hours for many
motorists.

These studies indicated that to re-

duce the load on the existing US 10!

to a volume that it can comfortabl\'

carry, a new freeway location swing-

ing around the downtown area to the

north and east is necessary. The total

estimated cost, from the end of the

Montgomery Freeway in National

City to the junction ^\ith the existing

highway at Washington Street north

of the civic center, is 45 million dol-

lars. Plans are now being prepared

for this freeway to gradually ascend

the hillside southerly of Washington

Street, overlooking San Diego Bay,

looping into I?alboa Park to cross tiie

Cai)rillo Freeway at Date Street, and

then south to join the Montgomery
Freeway.

East-west Freeways

Two major cast-west freeways ap-

pear on the map of metropolitan San
Diego. One of these, US SO through

Mission Valley, was constructed to

cxpresswa\' standards by the City and

County of San Diego (FAS) and sui)-

sequently taken into the State High-

way System as Route 12 to replace

the outmoded El Cajon Boulevard.

The district is actively engaged in pre-

paring plans to convert the entire road

from US 101 to El Cajon to a full

freeway, eliminating the hazardous

and congestion-creating signals at va-

rious intersections.

The first unit is planned for con-

struction in the immediate future. The
first contract in this conversion pro-

gram is construction of an interchange

Sign Route 78 between Oceanside and Vista. Typical intersection. Limited access design.
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at Baltimore Drive near La Mesa. Bids

for this project were opened on Octo-

ber 14, 1955, \". R. Dennis being low

with a price of $410,913. Work should

be completed by July 1, 1956, accord-

ing to resident engineer, A. C. Estep.

This project includes a frontage road

paralleling the high\\a_\ from east of

.Maryland Avenue to the Baltimore

Drive overcrossing. This job is about

three-fourths of a mile in lengtii and

\vill provide an excellent connection

for traffic using the federal aid sec-

ondary contract now nearing comple-

tion on Alvarado Avenue extension.

The latter project is itself an express-

way and will feed traffic to and from
the nearby Fletcher Hills residential

section and from the northerly El

Cajon area.

Interchange Projects

The 1956-57 Fiscal Year budget al-

locates funds for an interchange at

Lake Murray Boulevard and conver-

sion of 1.5 miles of the present US 80

at that location to a full freeway.

Eliinination of signals at Fairmount

<§^A. ( DIST. VIII

^c^.-. ,

Avenue, Ward Road and Texas Street

will follow as soon as funds can be

made available.

One of the pending .Mission \'al-

lc\" projects \\hich is unique is the

proposed revision of the present inter-

change at the junction of Routes L^S

SO and US 395. The existing facility

was one of the foremost highway de-

\elopments in this area at the time it

was constructed, being the first of its

t\pe in Southern California. It was a

noteworthy advance in highway de-

sign and proved satisfactory for the

traffic x'olumes that were contem-

plated at the time it was designed.

However, the phenomenal population

and traffic growth in the San Diego

area could not be rationalh- predicted.

Thus the design capacit\ of the exist-

ing facility has been reached at a

much earlier date than could possible-

be foreseen. Plans are currentK lieing

completed to revise the interchange to

accommodate present and anticipated

traffic volumes.

The second major east-west free-

wa\- in metropolitan San Diego con-

MAP OF
SAN DIEGO COUNTY

SHOWING
FREEWAY PROGRESS ON

STATE HIGHWAYS
AS OF NOV., 1955

LEGEND
FREEWAYS AND EXPRESSWAYS COMPLETED,
UNDER CONSTRUCTION OR BUDGETED

EXPRESSWAYS, INITIAL TWO LANCS COMPLETED.
UNDER CONSTRUCTION .OR BUDGETED

ADOPTED FREEWAY AND EXPRESSWAY LOCATIONS-
CONSTRUCTION TO BE BUDGETED

ooooooo FREEWAY ROUTINGS UNDER STUDY

sists of a combination of State Legisla-

tive Routes 200 and 198, Sign Routes

94 and 67. The new freewa\- route

was adopted by the Highway Com-
mission in three units: the first, W'a-

bash Boulevard to Campo Road on

June 17, 1953; the second, from

Campo Road to Highway 80 on Oc-
tober 22, 1953; and the last from 18th

Street to Wabash Boulevard on No-
vember 17, 1954. Two projects are

already imder contract, a third adver-

tised, the fourth is in the 1956-57 Fis-

cal Year budget, and the fifth and final

link will be built as soon as the right

of wa\ can be cleared and construc-

tion funds made available.

This freeway begins at a junction

with the new US 101 freeway near

18th and F Streets in downtown San
Diego, and joins US 80 at Grossmont
Summit in La Mesa, 11.1 miles away.

Bridge Structures

The two contracts under way are

held by the Guy F. Atkinson Com-
pany and total 4.5 million dollars for

4.5 miles of six-lane freeway that can

be ultimately expanded to eight lanes.

Clarence E. Walcott is resident engi-

neer on the first contract, Mith R. L.

Hathaw ay the representative for the

Bridge Department. The following

four bridges are included:

College Az-emie Uiuiercrossiug. A
single span welded steel bridge \\ith

composite reinforced concrete deck

slab approximately 84 feet long, pro-

viding two roadwa\s, one, 61 feet

wide and the other, 56 feet wide.

Broadway On-iiniip O. C. A sin-

gle span welded steel bridge with

composite reinforced concrete deck

slab appioximateK' 114 feet long, pro-

\ iiling a roadway width of 22 feet,

Federal Boulevard On-ramp U. C.

A single span reinforced concrete box
girder bridge about 46 feet long, pro-

\ iding two separated I'oadw a\s, each

49 feet w ide.

l-'ifty-sixtb Street O. C. A four-

span reinforced concrete bridge about

225 feet long, consisting of two 70-

fodt box girder spans and two flat slab

s[ians; one, 35 feet and the other, 60

feet.

I repte (Corporation is subcontrac-

tor (111 the bridges.
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Beginning US 10/ and Montgomery Freeway at Mexican border. International Gate in foteyiound, oij i^J iOi (u.i..i'iun ui upper right background.

Donald C. Smith is resident engineer

on the second contract, which in-

cludes the follow ing structures:

Massachusetts Avenue U. C. Two
separate structures, each consisting of

.1 welded steel girder span and two
concrete girder spans. The westbound
structure is appro.\imatel\- 156 feet

long with a roadway width of 40 feet

and the eastbound structure is about
172 feet with a roadway width of 50

feet.

IVaite Drive U. C. Two separate

snuctures, each with one reinforced

concrete box girder span and two con-
crete "T" beam spans. The westbound
structure is about 166 feet long with
a roadway width of 40 feet, and the

eastbound structure is about 146 feet

long with a 42 feet wide roadway.

Grove Street O. C. The two span

reinforced concrete box girder bridge

about 216 feet long, providing a road-

way width of 28 feet.

Grove Street U. P. A two-span

riveted structural steel girder bridge

about 247 feet long, providing for a

single railroad track.

Ro7ite 198/200 Railroad Separation.

A single span reinforced concrete "T"
beam bridge about 55 feet long and

providing two separate roadways, one

49 feet wide and the other providing

a minimum of 61 feet. The three

pedestrian structures are as follows:

Costa Bella Drive P. O. C. A four-

span reinforced concrete girder bridge

about 301 feet long and providing an

eight-foot walkway.

Quarry Road P. U. C. A rein-

forced concrete box and "U" section

about 264 feet long, providing an

eight-foot walkway.

Dexter Drive P. U. C. A rein-

forced concrete box and "U" section

about 298 feet long, providing an

eight-foot walkway.

Air. Hathaway is also Bridge De-

partment Representative on this con-

tract.

The first contract, from Euclid

-Avenue to College Avenue, a distance

of 2.4 miles, is expected to be com-
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Sign Route 94, 56th Street separation near east city limits of San Diego, with new subdivision development in area.

pleted by April, 1956. The second

unit, from College Avenue to Canipo

Road should be open to tiaffic less

than a year later.

From Canipo Road to tiie junction

with US 80 near the Grossmont Sum-
mit is a distance of 1.90 miles, and bids

M ill be opened on December 2, 1955.

1 he four bridges inciudeil in this pro-

posed contract are:

Pnnorama Drive U. C. A three-

span welded steel girder bridge about

165 feet long atid providing a 2S-foot

roadway.

Mariposa Street (). C. A two-span
welded steel girder bridge about 123

feet long, providing a 28-foot road-

way and one five-foot sidewalk.

Lemon Avenue U. (.'. Two parallel

bridges each consisting of two rein-

forced concrete " T" beam approach

spans and one welded steel girder span

about 130 feet long. The westbound
structure provides a 28-foot roadwa\'

and the eastbound provides a 44-foof

roadwaw
Gross-inoiit Boulevard U. C Sim-

ilar to Lemon Avenue U. C. except

each roadway is 28 feet wide and the

westbounil bridge is about 13" feet

long and the easrbounii al)out I'iS feet

long.

The development of the e.visting

highwa\- through the Crossmont
Summit imolves se\eral interesting

ami complex problems. This section

must merge two large freeways. Route

12, US 80, and Route 198, State Sign

Route 67; must provide adequate serv-

ice to the La .Mesa area via East La

.Mesa Boulevard; must adcquatel\- pro-

\ ide for the circulation of local traffic,

both to and from the freewa\' as well

as across the freewa\', and must make
adetjuatc provision for the handling of

pedestrian traffic to the Grossmont
High School. The easterly section of

the Grossmont Sununit development

will provide a primarv connection to

the El Cajon Valley area via the ex-

isting El Cajon Boulevard, and will

provide for a relocated frecwav de-

\elopment of US 80 to the north and

east.

California Highways



System of Ramps

These various movements and con-

nections will he adequafel\- provided

for u ith a s\stem of ramps and struc-

tures that w ill safely channeli/c traffic

into the various arteries with no con-
flicting movements. A structure will

he provided to permit direct access to

I>a Mesa Boulevard from US 80; a

second structure will separate con-

flicting nio\emcnts from hoth US 80

and State Sign Route 67; an overhead
structure will be provided at Fuerte
Drive to permit the circulation of

local traffic and to provide access to

and from both freeways; a separation

structure will be provided near Mur-
ray Boulevard to permit circulation of

local traffic and to provide access to

and from the freeway to areas on the

cast. A pedestrian overhead structure

w ill be provided near .Murray Boule-
vard to accommodate pedestrian traf-

fic between the Grossmont High
School and areas south of the freewav.
In a future contract a major structure

will be provided just east of Gross-
mont Summit to carry the ne\v free-

way over the S. D. and A. E. Railway
and to provide a direct connection to

the freeway westbound from the El

Cajon area (US 80).

Bridge Advertising

At the other end of the freewa\- the
section from Wabash Boulevard to

Euclid Avenue is in the 1956-57 Fiscal

Year Budget and should be ready for

advertising in the near future. The
bridges on this proposed contract are:

Home Avenue Off-ramp U. C. A
six-span steel girder bridge about 422
feet long, providing a roadway width
of 22 feet.

Ho7)/e Avenue On-rctiiip Bridge. A
tuur-span reinforced concrete "T"
beam bridge about 140 feet long and
providing a 22-foot roadway.

Forty -seventh Street O. C. A four-
Npan reinforced concrete bridge about
2v> feet long, consisting of two bo.\

yirder spans and two "T" beam spans,

and providing a roadway of 52 feet

and two five-foot sidewalks.

Euclid Avenue O. C. A four-span
reinforced concrete bridge about 292
feet long, consisting of two box girder
spans, one flat slab span, and one "T"
beam span and providing two divided
roadways, each 26 feet wide.

To summarize, there are 17 bridges

and three pedestrian structures in-

cluded in these four contracts. Thc\-

include six structural steel bridges of

which five have a concrete deck and
one is a railroad bridge, eleven rein-

forced concrete bridges and three

bridges \\ hich are part structural steel

and part reinforced concrete. There
is approximately $2,750,000 worth of

bridges included in these contracts.

Plans are being completed for the

portion between 18th Street and Wa-
bash Boulevard and the entire freeway
from downtown San Diego to Gross-

mont Summit should be open to traffic

in a few years. Further extension of

State Sign Route 67 to the north

through Lakeside is also planned for

the future and the frecw a>' route

through this area has been adopted.

In the northern part of the county
heavy traffic between Oceanside,

Vista, and Escondido has necessitated

the start of freeway construction in

this area. An expressway from Ocean-
side to Vista was constructed under
two contracts, the last of which \\ as

completed on June 28, 1955. Cost of

the first contract covering 3.48 miles

was $608,865 and it was built by the

Griffith Company. The second con-
tract, covering 3.41 miles was held b\-

W. E. Maxwell Co. and Hermreck
and Easter with a final cost of $602,-

000. J. A. Jesperson was resident en-

gineer on both projects.

Studies are underway to extend the

project 1 1 miles from \^ista to a junc-

tion with US 395 at Escondido. This
freeway will complete a loop of lim-

ited access facilities around San Diego-

Oceanside-Escondido-EI Cajon that

will bring a freeway to the doorstep

of 90 percent of the population of San
Diego County. The continued growth
and economic prosperity of the area

are assured by this distribution system

now either completed or on the engi-

neer's drawing boards.

CLEANING HIGHWAYS EXPENSIVE

A total of $5,000,000 is expended

yearly in Los Angeles, Orange, and

V^entura Counties to clean up road-

side litter tossed on the highways b\'

careless motorists, according to a State

Division of Hiehwavs official.

Low Accident Rate

On Freeways Can Be
Further Reduced
The relatively low accident and fa-

tality- rates on freeways can be fur-

ther reduced if motorists will follow

a courteous and sensible safety pro-

gram of freeway driving "musts," says

the California State Automobile Asso-
ciation. The motorists' organization

lists the five points of the program as

follows:

1. Slow drivers keep to the right.

Remember, if you're being repeatedh'

passed on your right, you're probably
in the wrong lane. Carefully move
over to the lane farthest to the right.

2. Adjust your speed and following

distance to the flow of traffic and
weather. One car length for each 10

m.p.h. of speed is advised; in other

words, at 40 m.p.h. stay four car

lengths behind the car ahead, at 50

m.p.h. stay five car lengths.

3. Decrease your speed and increase

your following distance during rain

or poor visibility; also use headlamps,

not parking lights.

4. Watch the signs and avoid exces-

sive or abrupt lane changing by plan-

ning ahead. If you intend to exit at a

given point, allow yourself plenty of

time to change lanes easily. In all cases,

look first, then be sure to signal and
change lanes one at a time.

5. If you miss a turn-off, don't slow

up or engage in any erratic maneu-
vers. Continue as you are, for there is

only one thing to do in such a case

and that is to go on the next exit point.

It is always prudent to study before-

hand a freeway map of a city in ^vhich

you have never driven before, but if

you do find yourself on a strange free-

way without previous study, be extra

alert to spot the exit you want.

Speaking before the Los Angeles

Chamber of Commerce Los An-

geles Beautiful Committee, W. D.

Sedgwick, district maintenance engi-

neer for the division, said a large por-

tion of the time of maintenance and

landscaping crews is spent in picking

up trash on state highways in this

district.
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Open Water" Fi
Unique Project Is

Nearing Compleiion

By VINCENT O. SMITH, Senior Highway Engineer

o>'.N November 9, 1955, a contract

was awarded to Guy F. Atkinson Co.

for completion of the grading of one

of the most unusual and interesting

highway projects ever p.ttempted.

This portion of Bayshore Freew a\-.

between the intersection of Third

Street and Bayshore Boulevard in San

Francisco and South San Francisco,

will cross an arm of San Francisco

Ba\- approximately two miles wide,

bypassing one of the most congested

sections of highway in the Bay area.

The need for additional highway

facilities to handle the increasing traf-

fic between San Francisco and the fast

developing peninsula area became
apparent in the mid-l930"s and nu-

merous traffic studies were made to

determine the type and extent of ex-

pansion that would best alleviate the

growing congestion. Due to the highl\-

de\eloped industrial sections, sub-

standard alignment, grades, and con-

stricted right of way on the existing

route through the \'isitacion X'allev

area, it was determined that the most

economical and desirable solution

was to bypass this area with a new lo-

cation. This would provide two fa-

cilities through this area with a new-

freeway for through traffic and the

existing route to serve local traffic.

Several Routes Studied

Studies of sexeral routes b\passing

this area led to recommendation of the

present route. It subsequently was
adopted and declared a freeway by
the Flighway Commission in July,

1941.

Since tlic new route crossed an arm
of San Francisco Bay, with underlying

mud ranging in depth from a few feet

to nearl\- SO feet, construction pre-

sented a major problem. Comprehen-
si\e studies were made to determine

rhc most feasible and economic type

of method of building this project.

After eliminating the possibilit\' of a

causeway the two methods most care-

fully analyzed and compared were:

{ 1 ) displacing the mud with dry fill

b\' end dumping and (2) several

variations of predredging the mud to

provide a reasonably stable embank-
ment with a minimum of mud dis-

placement.

Because of large cuts on each end

of the project and the fact that an

ample quantity of borrow material

was readily available from nearby

sources, it was determined that sub-

stantial savings would be realized if

the end dump mud displacement

method would provide a stable em-
bankment. Since this method of con-

struction had never been used on such

a large scale with dimensions and con-

ditions resembling those to be en-

countered, it w as questioned whether

rhc fill could be successfully con-

SAN FRANCISCO BAY
CANDLESTICK PT FUTURE

BAYSHORE
FREEWAY

I / /SOUTH
SAN FRANCISCO
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Fill for open wafer section of 6a/shore Freeway across Candlestick Cove. Widening at center of picture

is locatimn where reinforced concrete box culverts will be constructed to equalize water level.

stiucted in this manner. Hence to de-

termine the feasibility of the proposal

funds were made available and a con-

tract was let in January, 1952, to con-

struct an experimental section of fill

by end dumping.

Mud Fill

.Material for this contract was ob-

tained from the right of wa\- and was
placed using 20 cubic yard carryalls

and tournapulls. The fill was advanced
on a 400-foot-wide front in an attempt
to float the fill with a minimum of

mud displacement. As the fill pro-

gressed, it was determined by borings

that much greater penetration and dis-

placement of mud was occurring than

had been originally estimated. Calcula-

tions showed this greater penetration

would allow the width to be reduced

and still obtain reasonable stability so

the fill was adxanccd further into the

bay at a ^\•idth of 300 feet.

Reducing the width caused greater

displacement, so the fill was narrowed

again. The remainder of the experi-

mental fill unit was constructed 2.^0

feet wide, being completed in August,

19.';2.

Based on the success of obtaining a

reasonabl\' stable fill over mud of a

ma.ximum depth of 40 feet on this first

contract, a second experimental proj-

ect was recommended to be placed by

the same method to determine the

feasibility of construction over mud
w hich reached a depth of 80 feet.

Overhead Crossing

This second contract was awarded

in June, 1953, and it included building

an overhead crossing over eight tracks

of the Southern Pacific Railroad and

nearly two miles of haul road to a

borrow site west of the existing Bay-

shore Highway. To reach the center

line of the proposed frccwa\- fill it

was necessary to cross 1,200 feet of

the bay with the haul road which was
to be constructed 30 feet wide over

mud that reached a depth of 60 feet.

Construction of a fill of this width

resulted in nearly 100 percent displace-

ment of the soft bay mud and pro-

vided a road over which nearly 3,000,-

000 cubic yards of fill material has

been hauled with only normal grading

for maintenance.

The successful completion of this

haul road confirmed further the feasi-

bility of the method of construction,

so instead of feasibility, our main con-

cern during construction of the sec-

ond experimental fill became placing

the fill in such a manner as to obtain

a uniform displacement of mud both

laterally and longitudinally.

Uniform Displacement

If the fill could be placed so that a

uniform displacement of mud could

be obtained, differential settlement

would be a minimum and onl\' normal

maintenance would be required.

Borings were made during con-

struction to determine the depth of

displacement, and records of quanti-

ties and methods of placement were

correlated w ith these borings to deter-

mine factors affecting displacement.

Numerous variable factors were found

that influenced displacement, the prime

ones being:

1. The shape of the advancing face of

the embankment.

2. The type of equipment used to place

the fill material.

3. The rote at which the fill was placed.

4. The elevation at which the fill was

carried.

5. Stoppages.

6. The type of material of which the

fill was constructed.

7. Strength of the underlying mud.

8. Depth of the underlying mud.

9. Tide action.

A change in any of these factors

caused others to vary and resulted in

a change in displacement. Controls

had to be established and varied dur-

ing construction to meet the condi-

tions at hand.
. . . Continued on page 28
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New Expressway Freeway Through Placerville

Completed at Cost of $ 1 ,649,000

By P. C. SHERIDAN, Assistant District Engineer, and

T. G. SMITH, District Construction Engineer

|V\<>i>KRNr/.ATioN of tlic portion of

L'S SO between Sacramento and Lake

Tahoe is advancing with the com-

pletion of two projects; one the por-

tion between near Clarksville and

Shingle Springs, a rwo-lane facility

constructed on right of way acquired

for future expressway development;

and second, and more spectacular, the

new expressway through Placerville.

L'S 50, or the Lincoln Highway as

it is sometimes known, and in the past

known as the Pony Express Route,

follows the general route of the orig-

inal historic pioneer trail. .\s an emi-

grant road, Johnson's "cut-off" grad-

ually increased in popularit\- and

importance, diverting travel from the

Carson Pass Road. Its chief advantage

was lower elevation with a longer

period of freedom from snow. This

largely accounted for its being chosen

as the route of the transcontinental

mail and passenger stages. About 1860,

portions were rebuilt between Placer-

ville and X'irginia City, a distance of

1 16 miles, at a cost estimated at |500,-

000. As much more was spent be-

tween then and 1868 for betterments

and maintenance, which during the

same period was more than repaid

by tolls amounting to approximateh'

S6,000,000.

Old Stale Wagon Road

The first indication of a new era

was an act approved March 26, 1895,

creating the "Lake Tahoe State

Wagon Road" which included the

Placerville Road from the junction

near Smith's P'lat to the Nevada state

line. The rights to the toll road had

been purchased by El Dorado Counts

and it was declared a public highway

Aerial phofo showing realigned US 50 from 2.25

miles eait of Clorksyille (o Shingle Springs. Old

route shown with dotted line on right.

SHINGLE SPRINGS PROJECT

OPENED

The five-mile section of US 50 in

El Dorado County, between 2.3

miles east of Clarksville and Shingle

Springs, was opened to public traffic

on Friday, October 7th.

The new section of highway is

entirely on new location, with only

a few slight curves, as contrasted

with the existing highway which

contains numerous sharp curves

posted for reduced speeds. The new

section has also been built on a

wide right of way, and consists of

two 12-foot lanes with eight-foot

surfaced shoulders.

Construction on this portion of

US 50 has been in progress for a

little more than a year, at a cost of

more than $700,000. The contractor

is A. Teichert & Son of Sacramento.

in 1886. W'nh the signing of an inden-

ture dated February 28, 1896, it be-

came the first state road in California.

Lhis historic route notes the con-

tinuing changes of the times. First as

a trail with its strings of mules, the

Ponv Express and the mountain

schooners, followed by Concord
coaches to the early gasoline buggy,

and on to the modern motor car and

powerful motorized freight trucks of

today.

With the changes in type of trans-

port, the road itself has undergone

necessary changes. .Much of the tor-

tuous, ^\•inding, narrow highwa\- was

reconstructed in the late 1920"s and

the 1930's by the State Division of

Highways and the Bureau of Public

Roads, leaving what was then the

"tolerable" stretches for later con-

struction.

10 California Highways



Motorists no longer have to contend with the traffic

congestion on US 50 through Placerville as shown

in these two photographs taken just before com-

pletion of the Placerville freeway

Meyers Grade Realignment

Realignment of Meyers Grade from

the summit to Lake Tahoe V'alley was
started prior to World War II, but

not completed until after the war.

Also, immediately following World
War II, the section between Pollock

Pines and Fresh Pond was constructed

by the Bureau of Public Roads. The
State completed projects, also imme-
diately following World War II, be-

tween Shingle Springs and near El

Dorado, followed within a few^ years

by projects from near Nimbus to

White Rock, bypassing the town of

Folsom, and the construction of the

project just east of Placerville from
the railroad crossing near .\Ierr\man's

to Five-mile Terrace. In 1951 the con-

struction from the foot of Meyers
Grade to Mays w as completed by the

Bureau of Public Roads.

Early in 1948 consideration was

being given to the project through

Placerville. The route was adopted

and declared a freeway by action of

the Highwa\' Commission on Novem-
ber 16, 1949.

Route of Freeway

The route as proposed generall\- fol-

lows the course of Hangtown Creek

through the city. Placerville lies in

the narrow ravine formed by Hang-
town Creek with its main street on

the south side roughly paralleling the

creek. The residential portions of the

town follow up the tributary ravines

and residences dot the surrounding

hillsides. The superseded highway fol-

lows .Main Street, w hich w ith the nar-

row width, parking, and pedestrian

traffic, barely allows for rvvo-way

traffic. On some holiday weekends

the traffic has been jammed so that

it has taken up to an hour to traverse

the two miles through the community.

The new expressway follows the

course of Hangtown Creek on the

north side with the Southern Pacific

Placerville Branch tracks located be-

tw-een the hisrhwav and the creek.

and Public Works 11



The new facilit\' is a four-lane di-

vided expressw a\' w ith grade cross-

ings at Canal Street, Spring Street and

Bedford Avenue. These three inter-

sections at grade will be signalized.

Pedestrian overcrossings are provided

at the former crossing of Coionia

Street and at Bedford .Avenue. Grade
separations without connections to

the facilit\ are provided at Clay

Street and Locust Street. .-X complete

two-(]uadrant interchange is provided

at Washington Street where the struc-

ture spans the railroad tracks and
Immigrant Ra\ inc. as well as \\'ashing-

ton Street, ilamp connections are pro-

vided at the beginning of the project

to the old highwa\- and to Coloma
Street near the center of tow n. as w ell

as the connections previously men-
tioned.

Right of Way Problems

Because of the terrain, residential,

commercial and industrial iiuiklint;

sites are at a premium in Placerville.

As a result, right-of-w a\ acquisition

negotiations were made difficult in

that in many cases it was necessary to

provide substitute facilities. For ex-

ample, the Christian Science Church,

the Shakespeare Club, the Standard

Oil bulk plant, and the Southern

Pacific Railroad depot and freight

handling facilities, as well as man\
residences had to be relocated. The
January-Fcbruarx , 1952, issue of Cali-

fonrin Highivays and Public Works
contains an interesting account of

right-of-wa\' acquisition for this proj-

ect.

The Placerville Branch of the South-

ern Pacific Railroad and its inter-

change with the Camino, Placerville

and Lake Tahoe Railroad roughK'

parallel the new facilit\- throughout

most of its length. Because of the re-

stricted width a\'ailable in the bottom

(it rhe ra\ine it was necessar\- to relo-

cate most of the railroads' facilities,

rhis w ork was done by railroad forces

under service agreement at a cost

w^hich will approximate a quarter mil-

lion dollars.

Again, because of restricted space

available, negotiations with the Placer-

ville Fruit Growers Exchange ^vere

complicated. This plant, one of the

largest pear packing plants in the

world, lies between the railroad and

the new facilit\- near the east end of

the project.

Started in 1953

Actual construction on the project,

other than right-of-way adjustments,

started in March of 195? on a contract

for the construction of the Locust

Street and Washington Street grade

separation structures. This unit was
followed successivel\" b\" a grading

contract, a base and surfacing con-

tract, and last, a signal and lighting

contract.

tfft—looting easterly at beginning of projecf. OM highway iwingi righf across tracks and Hongfown Creek to lollow Main Street. Spring Street (S.S.R. 49)

crosses the expressway near center of picture. RlGHT—iooking westerly from near end of project. Washington Street Overhead in foreground. The structure

spans relocated Washington Street, the Southern Pacific Railroad, and Emigrant Ravine. Placerville Fruit Growers pear packing plant, one of the world's largest,

LEFT CENTER.
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Construction problems galore were
encountered while building the rciad.

Chief among these was redoing the

town's utilit>- systems to make wa\'

for the freewaw In a town as old as

Placervillc, the location of man\- of

the water and sewer pipes was lost in

antiquit)- and it was found most prac-

tical to excavate until a pipe was dis-

covered by breaking it w ith a tractor

and then to figure out w here the pipe

started, \\ iicther it was in use, and
what to do with it. The difficulty was
that while this was being decided some
of the town might be out of water,

and so immediate action was neces-

sary. However, the townspeople knew
the problems that were being faced

and were very cooperative. Surpris-

ingly few- complaints were received

when the vast amount of utility

changing is considered.

Utilities Relocated

In addition to moving the water and
sew er lines, power and telephone lines

had to be relocated. The work of rail-

road relocation was complicated by
carrying city traffic across the project

at ever\- intersection, and it is obvious

a great deal of cooperation was neces-

sary between the various forces on the

project in order to get all jobs done
at the right time. However, all work
was completed with a minimum of

delay.

The roadway material consisted

mostly of a clayey shale which re-

quired some blasting to break it up
enough to handle with a power shovel.

Fortunately oni\' a small amount of

blasting w as necessary.

.Man\- springs were intercepted on
the project. At times it was difficult to

tell whether the springs were natural

or the result of a broken water pipe or

septic tank. In order to stabilize the

subgrade it was necessary to place

about 2,500 feet of perforated metal

pipe, some of which drains the year

round.

Four Contracts

The work was done under four
contracts. The first, early in 1953, was
let to Fredrickson & Watson Con-
struction Company, and included the

grade separation structures at Wash-
ington Street and Locust Street at a

cost of 1308,000. J. H. Horn of the

This photograph shows the Camino, Phcerville and Lake Tahoe Railroad truss that was salvaged and
used to span a highway grade separation structure to permit the use of over-legal loads during construction

Bridge Department was the resident

engineer.

The second contract, the main grad-

ing and structure work, was awarded
to Piombo Construction Company of

San Francisco in January, 1954. The
structures included pedestrian over-

crossings at Coloma and Bedford
Streets. These crossings presented

many problems in forming and con-

structing. Particularl\- difficult were
the ramps circling the columns. This
contract was completed in A lay, 1955,

at a cost of about $875,700. T. G.
Smith was resident engineer.

The base and paving contract was
awarded to Harms Bros, of Sacra-

mento in May, 1955. The whole
length of the project is curbed, and
for a time it was believed that placing

this amount of curb and gutter w ould

prevent the contractor from finishing

the project during the 1955 construc-

tion season. However, this did not
prove to be the case, as the contractor

moved in an excellent curb and gutter

crew and completed enough of this

part of the contract so that no delay

was encountered. The cost of this unit

will approximate 1399,365. E. F. Silva

was resident engineer.

Lighting System

The fourth and final contract for

highwa>' lighting and signals was

awarded in September, 1955, to R.

Flatland. The lighting is a standard

mercury vapor installation, but the

signal system is unusual. The equip-

ment includes a traffic actuated cycle

selector with railroad pre-emption.

Six possible cycles are available in the

equipment being installed. The cost of

this work approximates |66,000. T. H.
Madsen was resident engineer.

An interesting event on the grading

project was the discovery of an old

mining tunnel. The surface opening
had seemingly been lost for man\-
years as none of the old-timers in

town could remember this mine being

worked, or even where it had started.

Whoever had dug the mine was care-

ful to keep his work from prying eyes.

The tunnel ran back from the cut

slope about 75 feet and showed evi-

dence of very careful hand digging.

No shoring had been used and a re-

markably small amount of material

had sloughed from the sides or top of

the tunnel. However, it looked as

though the tunnel was a failure as no
evidence of gold was discovered.

During construction old-timers in

town were observed searching some of

the excavation areas for evidence of

gold. So far as is known, no great

strikes were made but it is assumed

. . . Continued on page 29
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Sherwin Grad
1

e Historic Inyo-Mono Route

Will Be Reconstructed

By DOROTHY SHERWIN VELLOM*

V_y.\ SF.PTEMBF.R 20, 1955, the Cali-

fornia Highway Commission voted

S 1.5 15,000 for grading and surfacing

L'S 395 in .Mono County between

Birchim Canyon and Whiskey Can-

yon, a distance of 11.3 miles.

Construction will

he started next

\ car as soon as

weather permits.

The stor>- of

Sherwin Hill and

Shcrw in Grade has

its beginning in the

life of one of the

earliest pioneers in

DOROTHYS. VELLOM ^he eastern slopes

of the High Sierra. James L. C. Sher-

win, called by the luix of the west

and its gold, brought his bride from
Kentucky, first to Virginia City, Ne-
vada, in 1859, then to Benton, then

to Round X'alley in 1866 to home-

stead on Rock Creek. In 1874 he saw

the need for building materials so

i)uilt the road over Sherwin Hill to

Rock Creek where he established a

sawmill. The family then moved to

w hat is now known as Swall Meadows
from w here Mr. Sherwin continued to

operate the sawmill at the foot of

rhe grade. He developed another saw-

mill at Mammoth when that became

a busy mining camp and built a road

from Rounti Vallc\' to Mammoth.
Many, man\' changes have been made
since those early days but both hill

and grade bear his name and are still

known as Sherwin Hill and Shcrw in

Grade, though long ago this road

ceased to be a private toll road and

became a public highway.

Project Started in 1915

Factually, Da\^ Labor Work Order

\o. D-79 dated October 4, 1915, was

the formal authorization for state

highway construction between the

Inyo-Mono count)' line and Sherwin

This section of Sherwin Grade north of the summif will be modernized to eliminate bad ascent and curves

• Secretary to District Engineer F. E. Baxter, Bishop,
and granddauRlitcr of the original builder of
Sher^vin Grade.

Hill, a distance of 5.8 miles, on US
395. The da\ the work actuall\

started is not available from an_\'

known records. It is safe to sa\' that

on that particular unknown, \ ef

highi\' historical da\' in the highway

annals of the IiiNo-.Mono region, no

u histles blew, no speeches were made,

no traditional first shovelful of earth

was tuincil nor was there any par-

ticulai' significant event marked tor

posterity.

\'cry likeK work was formally

starred b\' some nati\e eastern Sierra

Paiute dri\ing a team of mules, bang-

ing his Fresno scraper into the warm
earth on Sherw in i Mil.

First Route Study

l)i\ision Fngineer Woodson was

then in chai'ge of this Inyo-Mono area

with headquarters across the moun-
tains in l'"resno, and assigned as resi-

dent engineer of the first state high-

way project in what is now known
as District IX, the man who actuall\'

made the first route and reconnais-

sance study, C. C. Boyer.

Hover's originally announced plans

were to hire as many local men and

teams as a\ailable in order to fuinisii

employment to home people. He ex-

pressed hopes of completing the grad-

ing of about 6 miles of the 10-mile

section between September and the

time storms would cause a winter shut

down. Contemplating a construction

project of 10 miles, Bo\er cvidentl\-

was anticipating approval of work
northerly from Sherwin Hill. Subse-

i]uent work orders proved him cor-

rect.

Before work could actuall\- start it

was necessary to make innumerable

arrangements for labor, equipment,

stock, fuel, groceries and supplies of

all natures. A camp was set up and

maintained for the workmen, it beinu
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LEFT—Sherwin Grade, looking ioufh. Dotted line shows proposed relocation. RIGHT—Upper East Mesa, looking south. Proposed relocation to the left; existing

State highway on right.

mo\cd frcini time to time to keep it

as close as possible to the job site.

When the w ork site became as far as

2 Yz or 3 miles away, camp was moved.
Camps were tents; the kitchens and

dining rooms were constructed in sec-

tions which could be bolted together

and then covered \\ ith canvas. Bover,

as both superintendent and resident

ena;incer. had his office "under his

hat."

Early Day Problems

In some cases dry camps were es-

tablished and then it became a neces-

sit\- to haul water to the camp sites.

This was done in wagon tanks hauled

b\' mule teams. All supplies this first

fall were hauled to camp by mule
teams. Hay and grain available locally

were so purchased but all other sup-

plies were either hauled from Bishop
or from Laws w hich was the railroad

point of delivery.

The high\\a\- which was actualh'

built up Shcrwin Hill was mostly on
an 8 percent grade and followed a zig-

zag development up the slope. Some
40 to 60 men were employed in the

construction work, all of whom were
on the State's pay roll. Personnel em-
ployed was generally local. A few

professional mule skinners who fol-

lowed railroad and highway work
made up the skilled labor contingent.

Quite a few local Indians were en-

gaged on this project. Work done in

the fall of 1915 was grading and minor
drainage structures. Wherever the

earth was such that it could be moved
with teams and scrapers, that method
was used. Because of the general scar-

city of pure earth material numerous
grade changes were made nearly all

of which were raises in grade to avoid

heavy rock work.

Hand Drilling Necessary

Rock excavation was done by drill-

ing and blasting; hand drilling was of

necessity done. The blasted material

was removed by stoneboats and mules

and by wheelbarrows. Where no
earth\' material was encountered for

smoothing off the roadbed it w as nec-

essary to complete the grade with

borrow material wherever it could be

found.

For the next 40 years this road as

herein described continued to serve

ever increasing trafHc needs with only

surface changes.

It is a sincere tribute to our early

road builders and a marvel that they

could build so well with so little with

which to do.

January, 1916's, headlines carried

the news of one of the worst storms

in eastern Sierra history. This storm

had the effect of closing down the

newh' inaugurated highway project

for a period of about three months.

Four feet of snow on Sherwin's slopes

plus extremely cold weather made
productive work on the road impossi-

ble. It wasn't until late March before

the snows had melted and the temper-

atures risen sufficiently that the con-

struction men were able to resume

their labors. In April, 1916, the first
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truck was assigned to this area, it was

a two-ton truck, chain driven and

equipped with solid tires. This truck

was put on the Laws-Bishop-to-camp

route carrying needed supplies and

materials. The original field book

showing the log of trips, type of cargo

and cost of repairs is still available and

makes interesting reading in itself.

The first car assigned to this area was

a four-door sedan used by Boyer.

Unit Completed in 1916

B\- June, 1916, the grading and

structures were essentially completed

to Sherwin Summit. In order to con-

tinue on the much needed northerly

descent from Sherwin Summit into

Rock Creek, Day Labor Word Order

No. D-101 was issued under date of

April 4, 1916, for 4.8 additional miles.

The same crews and camp setup

arrangements were used in ^\'hat

amounted to a continuation project

northerly under Boyer's direction.

W'liile this extension work was under

way funds were made available to

provide a penetration oil surfacing to

this 5.8-mile section up Sherwin.

Because the Owens Valleyites m
their travels northerly could witness

the completion of the grading work

it was only natural that they should

burn with a desire to tr\- out the new

road. Boyer appealed to the traveling

public in every way to forego trying

to go through the new a\ ork. During

one weekend 90 cars were counted

traveling over the new road. Such

heavy traffic through construction

made it necessary for Boyer to estab-

lish road control hours during the last

two weeks of the construction period.

No one was allowed through the job

from 7 to 11.30 a.m. or from 1 to

4.30 p.m.

Celebration Held

Having worked so long and dili-

gently for highway progress in this

area it was only natural that the peo-

ple of Invo-^iono should desire to

celebrate their first highway project

completion with a colossal whing

ding. The local newspaper carried

headlines in large capital letters and

in the framed center of the front page

the following announcement: "Cele-

bration of Shervvin Hill Conquest to

Occur One Week From Monda\ in

Rock Creek Canyon." Invitations

were sent to the owners of 300 li-

cense cars to come and bring as many

friends as their cars would hold, as

well as a basket lunch except meats

and coffee which would be provided.

The actual ceremony occurred on

September 4, 1916, when about a

thousand people shared the pleasures

of an outing on Rock Creek w hen El

Caniino Sierra's first unit was auspi-

ciously dedicated. For 35 years since

J. L. C. Sherwin created his toll road

over that rock strewn slope and into

the canyon beyond, humans and

horses had expiated their sins on its

punishing climb and descent.

. . . Continued on page 30

lEFT-Uot,ng .outh fro. WH.skey Canyon, showing e.is.ng .oufe and proposed .elocaf.on. RIGHT-iooking noHh f.on, BircHan. Canyon .how,ng p.oposecf

re/ocation on riant.

16
California Highways



Red dEwooQ empires^:
Convention Cites Need for

ral Highway Appropriations

r KESSiNG NEED for iiianv additional

millions of dollars in highway con-

struction appropriations was accented

during Redwood Empire Association's

35th Annual Convention at Hoberg's

in Lake County, October 20th-22d.

Particular emphasis was laid on the

need for ne\v federal-aid funds.

The convention was one of the most

successful and heavily attended in the

association's long record in behalf of

highway development, tourist-vaca-

tionist traffic promotion, and related

activities. Organization policies were
set on a wide range of issues affecting

the present and future welfare of the

Empire although the main themes of

discourse related to highway and high-

way' problems.

Long List of Notables

The official and public interest with
which the association's activities are

viewed was attested to by the long

list of notables who attended the

Governor's dinner the closing night

of the convention. A crowd of 450
filled the huge dining room to virtual

capacity. Speakers included U. S.

Senators William F. Knowland and
Thomas H. Kuchel. Toastmaster was
Robert R. Gros of San Francisco, Vice
President of Pacific Gas & Electric

Company, who returned recently

from a month behind the Iron Cur-
tain.

Unable to attend the function be-

cause of his absence from the State,

Governor Goodwin J. Knight was
officially represented by State Direc-

tor of Public Works Frank B. Durkee,
Chairman of the California Highway
Commission. Representing Governor
Paul Patterson of Oregon was Niel R.

Allen of Grants Pass. Official greet-

ings from the California Highway
Commission were e.xtended by Com-
missioner F. Walter Sandelin of

Ukiah.

Robinson Reelected President

Presiding at the Governor's dinner

as wdl as at other major functions of

the convention was Reed W. Robin-

REED W. ROBINSON

son of San Francisco, who was elected

to a second term as president. He was
presented by Arthur J. Schilder of

Ukiah, a past president. Robinson paid

singular tribute to the organization's

veteran general manager, Clyde Ed-
mondson of San Francisco, whom he

introduced as "Mr. Redwood Em-
pire." Edmondson has been directing

head of the association since 1925.

Others at the speaker's table in-

cluded State Senators A. W. Way and

James E. Busch, and Assemblymen
Frank P. Belotti and Ed Gaffney. Sen-

ator Busch welcomed the association's

representatives and guests on behalf

of the citizens of Lake County.

State and federal officials at the din-

ner included: T. Fred Bagshaw, As-

sistant State Public Works Director,

who served for many years on Red-
wood Empire Association's Executive

Board; R. H. Wilson and B. W.
Booker, Assistant State Highway En-
gineers; C. E. Bovey, Cooperative

Projects Engineer; Milton Harris,

Construction Engineer; A. E. Elliot,

Bridge Engineer; Alan S. Hart, L. A.

\\'e\inouth and J. P. Sinclair, District

[engineers; C. A. Maghetti, Highway
Commission Secretary; Kenneth C.

Adams, Editor, and Robert Rose, cam-
eraman, Califoriiiit Highivays and
Fiiblic Works magazine; Peter Mitch-

ell, President, and Ralph Bell, Press

Relations Officer, State Public Utili-

ties Commission; Forest Fiorini, Chair-

man, California Aeronautics Commis-
sion and Clyde P. Barnett, Director

of Aeronautics; F. H. Raymond, State

Forester; John L. McLaughlin, State

Department of Alotor Vehicles; J.

Stuart Watson, Assistant Executive

Officer, State Lands Commission;

Ralph Phillips, U. S. Bureau of Pub-
lic Roads Engineer; Webb Kennedy,
Chief Engineer, U. S. Forest Service;

and Fred T. Johnson, U. S. National

Park Service.

Other guests included: Russel Ells,

President, California Redwood Asso-

ciation; Harold J. McCurry, Past Pres-

ident and Edwin J. Moore, General

Manager, California State Automobile
Association; Archie D. Stevenot, Pres-

ident, Aiother Lode Highway Asso-

ciation; Frank E. Marsh, Executive

Vice President, San Francisco Bay
Area Council; Vincent Cooper, Assist-

ant General A-Ianager, County Super-

visors Association of California; and

many others.

Senator Kuchel Urges Highway Legislation

Durkee and Allen delivered mes-

sages from the governors of their re-

spective states pledging energetic sup-

port of sound highway programs
aimed at eliminating traffic hazards

and otherwise improving highways
linking California and Oregon.

Although Knowland devoted a ma-
jor portion of his address to interna-

tional affairs, he strongly endorsed

Kuchel's earlier call for bipartisan

support of President Eisenhower's rec-

ommendations for an adequate inter-

state system of highways.

Kuchel blamed politics for the de-

feat of the President's multibillion-

dollar highway program in the last

session of Congress.
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Supervisors Unit

The supcr\isc)rs unit, the associa-

tion's policy-setting body on higli-

ways and legislative matters, met prior

to the Governor's dinner. In further-

ance of some of its long-established

policies, the unit reiterated its inten-

tions to:

1. Continue its campaign to pro-

mote additional fcdcral-aid highway

construction appropriations in all clas-

sifications;

2. Increase its efforts to bring about

the inclusion of US 101 and US 199

in the national system of interstate

highway's;

3. Campaign to promote additional

federal funds for the U. S. Forest

Service highways, U. S. Forest Serv-

Fronk H. Bartho/omew, New York Cily (right),

President United Press Associaf'on, was featured

speatcer at newspaper publishers unit breakfast

session during the annual convention Redwood Em-

pire Association at Hoberg's, October 22. Ukiah

publisher, Ben A. Cober (center), presided as presi-

dent of the publishers unit. At left is Earle W. Ful-

terton, Mendocino County vice president.

OFFICERS AND EXECUTIVE BOARD MEMBERS, REDWOOD EMPIRE ASSOCIATION FOR THE NEW FISCAL YEAR 1955.56. FRONT ROW LEFT TO RICHT-Board

/.ember George H. Allen, General Manager Clyde Edmondson, President Reed W. Robinson, Son Francisco: Past President Leo H. McLeod For una: Senator A

W Way President Shoreline Highway Association: Association Counsel Bllioi M. Epsteen. Son Franasco: Albert F. Beecher, Josephme County (Oregon;; Un,f

President Leiand J. Gualielmetti, Santa Rosa. BACK ROW LEFT TO RIGHT-Loke County Vice President Don Emerson; Unit President E. R. ^^^/^^ /•^'•<^>'^ Boord

member Ted Hoggins, Son Fronosco; Marin County Vice President Elias S. Day: Judge Raymond A. Lathrop and Josephine County V.ce Pres.denI Edwm S.

Heydenburk, Grants Pass; Sonoma County Vice President Harry S. Graham.
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ice ronJs and trails and for other fed-

eral highw av projects;

4. Pursue witli increased vigor its

campaign for repeal of the remaining

10 percent federal transportation tax

against persons.

(;hairnianed by its president, Earle

\y. Wrieden of Middletown, the su-

pervisors unit unanimously decided

that the association should continue to

coordinate certain phases of its pro-

grams with those of the National As-

sociation of Travel Organizations,

American Association of State High-
way Officials and other influential

groups in an effort to realize some of

its major objecti\cs.

Shoreline Highway

The unit also adopted into policy

a series of recommendations of Shore-

line Highway Association, a Redwood
Empire Association affiliate of which
Senator Way is president, calling for

important highway improvements in

.Marin County and along the Empire
coastline.

During the final con\'ention assem-

bl\-, resolutions were unanimously
adopted expressing appreciation to

Governors Knight and Patterson; the

State Highway Commissions of Cali-

fornia and Oregon; Director of Pub-
lic Works Durkee; George T. Mc-
Coy, State Highway Engineer, and
other officials and engineers of the

State Division of Highways; U. S.

Bureau of Public Roads; U. S. Forest

Service; federal and state legislators,

for their interest in state and federal

highway projects and legislation, and
for funds allocated for highway im-

provements.

Other public officials who partici-

pated in unit and committee sessions

were: Assemblyman Lloyd W. Low-
rey; Harold B. LaForge, Engineer,

Federal-aid Secondary Highwa\' Proj-

ects; William L. Berry, Principal H\-
draulic Engineer, State Division of

Water Resources; Ruben Johnson,
representing Division and District En-
gineers, Corps of Engineers, U. S.

Arm\-; Kenneth A. Brown, Deputy
Real Estate Commissioner; Homer F.

Potter, acting Regional Director,

Small Business Administration; Ran-
dall Ward, President, California iVIis-

sion Trails Association; Henry T.
Maschal, nationally known research

This is the bridge given on honorable mention award by the American Institute of Steel Construction

California Division of Highw ays re-

ceived recognition for the appearance

of one of its structures this month
when honorable mention award was
received from the American Institute

of Steel Construction in its annual

competition for the bridge over In-

dian Creek in Plumas County. This

structure on the scenic Feather River

Highway bridges Indian Creek near

Keddie, where it joins Spanish Creek
to form one of the forks of the

Feather River. The structure is com-
posed of two riveted girders, six feet

deep, supporting a 28-foot concrete

roadway. The single shaft concrete

piers add to the trim lines of the fin-

ished structure. The new 248-foot

bridge was completed August 24,

1954, replacing an old 327-foot timber

deck truss structure built in 1929.

The award states: "This bridge \\ as

chosen because it is well integrated

with the mountainous landscape,

anah'st; and Frank H. Bartholomew
of New York, President, United Press

Association, who was the principal

speaker at the newspaper publishers

unit breakfast.

hardh- an episode, but seemingly con-
tinuous w ith the rugged highway con-
struction."

PLANS ARE MAPPED FOR ARBA
ROAD SHOW AND CONVENTION
Plans for the 1957 American Road

Builders' Association Annual Conven-
tion and International Road Show are

developing fast. Preliminary arrange-

ments for the show, which will ex-

hibit all types of heavy construction
machinery, were worked out by rep-
resentatives of ARBA and CIAIA
(Construction Industrv- Manufacturers
Association) in September.

The most spectacular indoor exhi-

bition of its kind ever held will draw
tremendous throngs to the enlarged

Chicago Amphitheater from January
26 to February 3, 1957. Space exceed-

ing 300,000 square feet will be de-

voted to the equipment display. Dele-

gates from ever\' state and from most
foreign countries, representing all

branches of government and industr\%

will participate in the brilliant con-
vention program to be offered by
ARBA and in the special activities of

the road show.

and Public Works 19



PLACER COUNTY USES FAS FUNDS TO REPLACE OUTMODED BRIDGE

By HERBERT E. ABELL, Road Commissioner

The Mother Lode country has re-

moved another obstacle to modern

transportation by the completion of a

new bridge across the north fork of

the American River in Placer Count)',

three miles east of Auburn. The bridge

lies on the historic route of the '49ers

between Auburn and the fabulous

placers of the American River Basin,

the Foresthill Divide and the Town of

Foresthill. Prior to 1862 the old timers

forded or ferried the river at this

point but soon recognized the advan-

tage of a dry crossing and constructed

a low level wooden bridge. Between

that time and 1911 several wooden

structures and a combination truss

bridge served the traffic of those

times. In 1911 a steel bowstring truss

bridge was erected serving traffic on

a one-way basis until 1944 when it

was deemed necessary to strengthen

the structure to adequately provide

for the ever-increasing loads. Even

with this added reinforcement it was

necessary to ford the stream with

overweight out-size equipment needed

for present-day logging operations.
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A new bridge downstream consfruded by Placer County under the Federal Air Secondary Highway

Program replaced this narrow steel truss bridge which served the Foresthill area between 191 I and 1955

Close-up of Placer County new FAS bridge
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Current average daily traffic is ap-

proximately 700 vehicles, made up of

the trucks that haul 60,000,000 feet of

lumber to market annually, and all

i)f the people engaged in that produc-
tion, a vestige of the '49ers and those

of our cities who have found the

peace of solitude in the vast recrea-

tional area served.

Designated FAS Road

\\'ith advent of the federal-aid sec-

ondary program for county roads in

1944, the people of Placer County and
particularly those of the Foresthill Di-

vide were given hope of relief from
some of the inadequacies of their ve-

hicular transportation system. Ac-
cordingly, the county road from State

Highway No. 49 to Baker Ranch, via

Foresthill, was designated as FAS
Route 767, connecting \\'ith the $3,-

000,000 Mosquito Ridge forest access

road terminating at Foresthill, and
other important access roads which
provide the outlet for forest products
to the ever-demanding market. A proj-

ect, correcting the deficiencies of the
grade climbing easterly out of the

Middle Fork Canyon, was initiated

and constructed with three fiscal vear
allotments of federal-aid secondary
highway funds plus matching funds

Two different views of ihe new bridge across the North Fork of the American River in Placer County

made available by the County High-
way Aid Act of 1945, the California

Construction and Employment Act of

1946 and the county. County projects

of stage construction and stepped up
maintenance activities have, in part,

kept apace of traffic.

No. 1 Deficienc/

By 1952 the bridge constructed in

1911 had become the No. 1 deficienc\'

of the entire county primary road

system. The county programmed a

federal-aid secondary project to cor-

rect this dehciencv. In January, 1954,

foundation investigations, preliminary

surveys for approaches and the pro-

curement of other pertinent data were
initiated. The determination of the

most economical and most suitable

type of structure was made immedi-

ately after adequate data were ob-

tained. Of economic consideration

was the proposed use of the area as

the reservoir site for the downstream

. . . Continued on page 41
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Mdntecd Freeway Major Traffic Bottleneck

On US 99 Is Broken

W,
By K. N. HATCH, Resident Engineer

ITH THE opening to traffic of the

Manteca Freeway early in November
of this year, a major traffic bottleneck

on US 99 was broken.

This unit east of .Manteca is the

third section of full freeway to be

opened to travel on US 99 in District

X. The 4.6-mi!e relocation consists of

a four-lane divided highway with full

control of access, k eliminates some

5.7 miles of two-lane highway through

the very center of the .Manteca busi-

ness area, three railroad grade cross-

ings and a highway intersection at

grade controlled by four-way "stop"

signs.

Con Be Expanded

In designing the four-lane facility,

provisions were incorporated to allow

expansion to six lanes when such a

need developed. The through lanes

have been constructed of portland ce-

ment concrete on cement-treated sub-

grade, and ramps and frontage roads

are paved with plant-mix on untreated

base. Intermediate weakened plane

joints were sawed and paper joints

provided at 60-foot intervals.

Imported borrow \\as obtained

from a site one mile southeast of the

project. The procurement of borrow

material in this area presents a number
of problems due to the level terrain,

the highly developed agriculture and

the water table. This subject was dis-

cussed by Sam Helwer in this year's

May-June issue of California High-
ivay and Public Works.

Six structures were required. Par-

tial interchanges to serve traffic to and

from IManteca were provided at the

north and south ends; a full inter-

change at the new intersection of US
99 and Route 66 replaces the old

intersection at grade, and separa-

tion structures serve local traffic on

Cottage Avenue, Louise Avenue and

on Lathrop Road. Frontage roads

were constructed between Route 66

and Cottage Avenue and between

South Avenue and North Avenue
connecting with Lathrop Road east of

the overcrossings.

All structures are reinforced con-

crete and consist of t\\o continuous

box girder spans supported on rein-

forced concrete center bents and hol-

low tvpe reinforced concrete abut-

ments on reinforced concrete piling,

except tiie south Alantcca overcross-

ing which consists of but a single

span.

These (wo photogrophs show the traffic congestion in Manleco at the intersection of Yosemite Avenue, Stote Route 66, and Main Street, US 99, which wos o

daily occurrence before compUtion of the Manteca Freeway
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Tlic iKw I'oiite traverses ;i highl\'

licvclopcd agricultural area scr\ cd hv
rlic South San Joaquin Irrigation Dis-

nict. It was necessary for tlic con-

tractor to schedule the placing of

reinforced concrete pipe for eight ir-

rigation ditches and four drainage-

ditches so as to provide uninterrupted

irrigation service.

Irrigation System

15ccause of a high water rahlc, the

contractor selected the "well-point"

svstem in placing irrigation structures.

He drilled a series of shallow wells at

12- to 15-foot intervals and backfilled

w ith a pervious material which facili-

tated the percolation of water into the

wells where it could be removed by
means of small pumps. This svstem
lowered the water table sufficiently to

allow the placing of concrete pipe

without difficulty.

Some 60 parcels of land, containing

a total of 19.^ acres, were acquired for

right of way on the new freewa\'.

W'ith the exception of two parcels re-

quiring condemnation, all property
was acquired by mutual agreement
with the owners. The cost of land and
improvements was $560,000 and util-

ity relocations amounted to $50,000.

Troublesome Bottleneck

The former highway was con-
structed in 1925 and consisted of two
concrete lanes. The northern portion
traversed Main Street, the major
north-south business thoroughfare in

Manteca. The intersection of Main
Street with Yosemite Avenue (State

Route 66) has been a bottleneck to

traffic and a source of dissatisfaction

to both motorists and residents of

Manteca.

The intersection of these two nar-

row streets impeded the movement of
trucks which had difficulty negotiat-

ing the short radii returns, and the
four-way stop signs introduced addi-
tional dela\- to traffic. Residents of
Manteca and the surrounding area

found it difficult to shop in Manteca
due to vehicular congestion and lack

of parking areas.

Modernization of US 99 and State

Route 66 through .Manteca has been
under study for a number of years.

The first major step towards achiev-

ing this goal was an origin and desti-

Aerial view of Manteca Freeway, looking south, showing Cottage Avenue and Louise Avenue
separation structures

nation stud\' conducted in 194S and

1949.

Destination Survey

From a total of 21,000 vehicles,

20,000 driver interviews were con-

ducted. The results indicated that 60

percent of the north-south traffic de-

sired to bypass Manteca and that 35

percent of traffic west of Manteca on
Route 66 entered or left the south leg

of US 99. In removing the route from
Manteca, it is estimated that the trav-

eling public will save $14,000,000 in

20 years because of reduced transit

time and distance. These and other

factors were considered in determin-

ing the ultimate routing and on Alarch

18, 1953, the California Highway
Commission adopted the present route

as a freeway.

Bids were received June 30, 1954,

and the contract awarded to A.
Teichert and Son of Sacramento who

bid $1,821,227.40. Collins Electric

Company of Stockton was the suc-

cessful bidder on the lighting contract

at $27,777.77.

Adolph Bauer was the contractor's

superintendent and Eric Nordlin was
Bridge Department representative for

the State.

Work commenced August 5, 1954,

and the scheduled date for comple-

tion is in December. Because one ap-

proach to the Lathrop Road over-

crossing would block use of the old

highway at the north end of the proj-

ect, it was necessary to have the free-

way open before constructing this ap-

proach. For this reason, the contrac-

tor's operations continued some eight

weeks after the project was opened.

During this period, local traffic on
Lathrop Road w as served by a system

of frontage roads and portions of the

old highway and the new freeway.
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Bay Bridge
New East Bay Distribution

Structure Opened to TrafFic

By WILLIAM TRAVIS, District Construction Engineer

o«'N OCTOBER 24,

tions of the newly
Bay distribution

opened to traffic,

marked by ribbon-

at tiie site and a

sponsored by tiie

1955, the final por-

reconstructed East

structure were
The occasion was
cutting ceremonies

luncheon-reception

Alameda County

Highway Advisory Committee. The
guests were welcomed by President

Norris Nash of the Oakland Chamber
of Commerce and Chester E. Stanley

of the Alameda County Highway Ad-
visory Committee acted as chairman

of the day. Speakers included Direc-

tor of Public Works Frank B. Durkee,

B. W. Booker, Assistant State High-

way Engineer in charge of District

IV, Assemblyman W. Bvron Rum-
ford, Mayor Clifford E.' Rishell of

Oakland and Supervisor Kent D.

Pursel of Alameda County.

View looking easterly, showing EasI Bay distribufion structure as originally constructed in 1936
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View looking easterly, showing Easf Boy distribution structure as reconstructed

The original interchange at this lo-

cation was placed in service in 1936
when the San Francisco-Oakland Bav
Bridge was first opened to traffic. The
design provided interchange of Bay
Bridge traffic, Eastshore Freeway traf-

fic and traffic from MacArthur Boule-
vard. While the original design was
extremely advanced in its conception
it did contain weaving sections 550
feet in length which have for some
years been greatly overtaxed by rea-
son of the tremendous increase in

traffic in the East Bay. The design,

however, did provide a full directional

interchange with relatively high speed
ramp design.

Third Traffic Level

The new construction provides a

third level of highway traffic by the

construction of separate ramps to in-

terchange traffic betMeen MacArthur
Boulevard and either the Bav Bridge
or the Eastshore Freeway. This con-
struction complete!}- eliminates the

weaving sections of the original struc-

ture. Because, however, of the excel-

lence of the original design the greater

part of the original structure remains
in service to interchange traffic be-

tween Cypress Street and either the

Bay Bridge or the Eastshore Freeway.
The main line of the Southern Pa-

cific railroad runs through the inter-

change area as does the Key System
Interurban Line which passes beneath
the Southern Pacific tracks. Conse-
quently, there are five separate levels

of traffic in the completed inter-

change.

Of primary importance in the de-

sign of the new facility was the neces-

sary provision for the 1 20,000 vehicles

\\hich daily pass through the inter-

change. Several designs were devel-

oped which, upon completion, \\'ould

adequately serve traffic but which de-

signs were discarded when no practi-

cal means could be worked out to

serve traffic during construction.
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Directional Interchange

The design finally adopteti provides

a full directional interchange with an

ultimate capacity of 240,000 cars daih'.

Traffic service throughout construc-

tion was provided b\- the inclusion of

two timber detour bridges at a cost

of $150,000. The use of these detour

bridges was so correlated with con-

struction of the new facilit)' as to pro-

vide full traffic service at all times.

Construction of the new ramps was
started in March. 1954, under contract

b\- MacDonald, Young and Nelson,

Inc., and AIorrison-Knudsen Co., Inc.

Completed at a cost of 14,500,000

the new construction includes 10,000

linear feet of new elevated structures

which, together with about 6,000

linear feet of the original structure,

amounts to roughly three miles of via-

duct in the interchange area.

Northerly of the interchange the

Eastshore Freeway has been recon-

structed as an eight-lane modern fa-

cility to the El Cerrito overhead.

Southerly of the interchange the

$6,000,000 contract for the construc-

tion of a double-deck viaduct along

Cypress Street is progressing rapidly.

Plans are also being prepared for the

Pictured at reception sponsored h>y Alameda County hiighway Advisory Committee are, left to right—
B. W. Boofeer, Assistant State Highway Engineer, District tV; W. A. Sparling, General Manager, Oakland
Chamber of Commerce; Mayor Clifford E. Rishell, Oakland, with his grandson, Dennis King, In center.

reconstruction of AiacArthur Boule-

vard to full freeway status. Comple-
tion of these projects will establish

a system of the highest type of high-

way facilities throughout the metro-

politan East Bay.

TEHAMA COUNTY SECTION OF US 99E COMPLETED

Paving on the section of Route 99E
in Tehama County between the Butte

county line and Los Molinos has been

completed. This culminates five years

of planning and construction under

five contracts on the part of the Divi-

sion of Highways. It likewise repre-

sents the expenditure of approximateh'

$2,000,000.

The work accomplished consisted

of widening all the bridges and struc-

tures. In the case of irrigation pipes,

many of these were leaking and had

to be replaced as well as lengthened.

The alignment of the impro\cment

varies in only a few locations from the

original alignment. However, the old

grade had a number of short pitches

and rolls which restricted sight dis-

tance. All of these ha\e been remo\cd.

The new surface is 40 feet wide.

This provides two driving lanes 12

feet wide with eight-foot shoulders.

This section has been found to be the

most suitable design for two-lane

i"f)atls The inclusion of these wide

shoulders proviiks a place ff)r a dis-

abled vehicle to park and a maneu\er

area for \chiclcs to operate. They

dcfinitcl\ help to reduce accidents.

The roadbed is supportctl on im-

portctl subbase (gravel) material, gen-

eiall\ from 3 to 15 inches thick, de-

pendent upon the results of tests of

the bearing \alue made of the underK-

ing material in the grade. Upon this

is a cement treated base six inches

thick with a three-inch plant mix sur-

face.

J. W. Trask, District Engineer of

the Division of Highways at Redding,

expressed his gratification over bring-

ing the section of 99E in this district

up to current standards.

Trask said that as in the case of all

present da\' state highwa\" construc-

tion, the facility was designed to meet

the needs of the tra\eling public for

the next 20 years on this route. With

the care that was used in estimating

the traffic needs, the attention given to

all details in the design and the care

and attention given to the actual con-

struction, he feels the highwa\- will be

entirely adequate.
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Cajon PdSS Improvements on Historic Route

Eliminate Two-lane Road

By C. G. BEER, Assistant District Engineer

FouK-i.ANK divided expressway re-

placed the former t\\()-lane road over

a long and important segment of his-

toric Cajon Pass in San Bernardino

County on October 13, 1955. Griffith

Company, contractor for construction

of a 17.4-mile section of US 66-91-395,

opened the ne\\" construction to traffic

on that date. The summit of the pass

is included in the newly completed
section, which extends from 0.5 mile

south of Gish Underpass to Palmdale

Road. Work started on this 11,860,000

contract on April 20, 1954, and is e.x-

pccted to finish on schedule. A. Kin-

nanion has been supcrintemicnt of

construction for Griffith Company,
and H. C. Prentice and Tom Borman
represented the State as resident engi-

neers.

.•\s is indicated h\- the photographs,

the provision of four lanes in this area

will greatly expedite the passage of

faster traffic around heavy trucks

slowed by the grades of rhe pass. It

is also anticipated that closure of the

highway under ice and snow condi-

tions will be considerably reduced.

These conditions occur several times

each winter. They have, in the past,

been aggravated by the difficulties of

maneuvering traffic on the two-lane

road. Many of the closures have been

caused as much by traffic blockades

as by the snow and ice which were
present.

Important Gateway

The history of Cajon Pass, one of

the important gatew a>s through the

mountains surrounding Southern (Cali-

fornia, was traced in an article pub-

. . . Continued on page 40

LEFT—Gish Underpass as widened »o four-lane divided roadway. RIGHT—Approaching Cajon Pass from the south

LEFT—Summit of Cajon Pass. The old replaced highway is shown on the right. RIGHT—Construction view taken immediately south of Cajon Pass Summit.
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View of open water seciion of fill for Bayshore Freeway across Candlesf'ick Cove, Sierra Point in foreground. Both railroad and highway wHI be relocated

across the Point to the right of existing facilities. Purpose of railroad relocation is to provide additional tracks. Freeway will be carried over railroad on

structure on solid ground at Sierra Point.

"OPEN WATER" FILL
Continued from page 9 . . .

Effects of Stoppages

Using tlic information and experi-

ence gathered on the two experimen-

tal fills, specifications were prepared

designating the shape of nose, t\pe of

equipment, constant rate of produc-

tion and the use of dynamite placed

in the mud ahead of the fill to over-

come the detrimental effects of stop-

pages. Fortunatel\-, the majority of

material ohtaiiicd from the borrow site

was very uniform and rock\' in nature,

ideal for placement in the mud. Using

these controls, the elevation at which
the nose was carried, and the rate at

which the fill was advanced was

varied to correlate with the depth and

strength of the underlying mud, type

of material, and the positon of the

SUMMARY OF COMPLETED FILL PROJECTS

Contractor Cu. Yds. Placed

Edward Keeble Co.* 418,000

Guy F. Atkinson Co.t 956,000

Guy F. Atkinson Co. 1,953.000

John Delphia Co. 450,000

Excess Material from Projects

in S. F. 230.000

Sta. limits

6+ 00;t: to 20+00
35+00± to 56+00i
564-00± to 110+00=
20+00± to 35+00=

Inclusive Dates

Jan., 1952Aug., 1952

Sept., 1953June, 1954

Aug.. 19540ct.. 1955

May, 19550ct.. 1955

20^00± to 35+00-i- Jan., 1952Sept., 1955

To'al

Firsf experimental project.

4,007,000

Second experimental project.
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riiic. This procedure gave sntisfiictorx-

results ill ohtaiiiiiig uniform disphice-

ment of mud on tlie n\() filling con-

tracts just completed.

It is estimated that an additional

quantity of 1,200,000 cubic yards of

fill will be required to complete the

embankment. This material is being

placed under the current contract on
which work w as recently started. In-

cluded in this contract is the construc-

tion of an overpass over the railroad

tracks at Sierra Point and box culverts

to equalize the w ater level in the la-

goon that will be enclosed by the free-

way embankment. One more contract

will be required to cover the paving

of this freewav bypass. It is expected

that bids for this final project will

be called for in 1956, in coordination

with progress on the current contract

so as to provide a continuous freewav
from the central district of San Fran-
cisco to the heart of the peninsula at

the earliest possible date.

NEW EXPRESSWAY
Conlinued from page 13 . . .

that a small amount of color was dis-

covered.

Old Trestle Removed

Another interesting problem was
the removal of an old railroad trestle

and truss structure used by the Ca-
mino, Placerville and Lake Tahoe
Railroad. The structure was replaced

by a grade crossing at Washington
Street. The railroad company re-

moved the rails from the structure,

but it became the responsibiIit\- of the

contractor to remove the remainder.

The contractor wanted to use the

truss portion to place over one of our
structures so he could use overweight
roadway equipment, and therefore

wanted to save the truss at all costs.

Dismantling and loading the structure

without dropping it gave everyone
some bad moments, but the project

was completed successfully and the

end results of building a bridge over a

bridge gave the contractor an eco-

nomical hauling arrangement.

This 1.5-mile new facility will save

through motorists from five minutes
to an hour in time, depending on traf-

fic volumes, and will provide for

easier circulation of local traffic on
Main Street.

Bay Bridge Is One
Of Seven Modern
Engineering Wonders
Included in the Seven Modern En-

gineering Wonders of the United
States designated by the American So-
ciety of Civil Engineers is the San
Francisco-Oakland Bay Bridge. This
world-famous span was designed and
built under the personal supervision of
the late Charles H. Purcell, State

Highway Engineer and later Director
of the Department of Public Works
of California.

The other projects named are:

Chicago Sewage Disposal System-
involving Herculean excavation; re-

versal of the flow of the Chicago
River and construction of the world's

largest treatment works.

Colorado River Aqueduct—serving
66 municipalities in Southern Califor-

nia with water brought almost 250
miles, traversing desert and mountains
and involving part canal, part tunnel

and part siphon.

Empire State Building, New York
Cit^'—tallest building man has con-
structed.

Grand Coulee Dam and Columbia
River Basin Project, Washington—an
irrigation marvel; has world's largest

hydroelectric power plant.

Hoover Dam, Arizona-Nevada—
world's highest.

Panama Canal—greatest of geograph-
ical surgical operations; of distin-

guished service to entire world.

MONTHLY TRAFFIC COUNTS
Regular monthlv traffic counts for

October, 1955, show an increase of

6.8 percent over October, 1954. They
show a decrease of 5.7 percent under
September, 1955. Based on a five-year

average, October counts normally
show a decrease of 5.5 percent under
September.

For the first 10 months of 1955 the

monthlv counts show an increase of

5.5 percent over the same period of

1954.

Comparing October, 1955, with Oc-
tober, 1954, passenger vehicles show
an increase of 6.9 percent and freight

vehicles show an increase of 6.8 per-

cent. Freight vehicles represented 20.3

percent of the total week-day traffic.

Posts in Division of

Water Resources

Temporarily Filled

The following temporary assign-

ments in the Division of Water Re-
sources, effective November 2d, were
announced bv Frank B. Durkee, Di-
rector of Public Works:
Harvey O. Banks, Assistant State

Engineer, in addition to his regular

duties with respect to water rights and
water qualit\' investigations, assumed
the duties of State Engineer.

State Engineer A. D. Edmonston re-

tired from state service on November
1st.

Walter G. Schuiz, Principal Hy-
draulic Engineer, took over the duties

of G. H. Jones, Assistant State Engi-
neer, in charge of flood control proj-

ects and supervision of safety of

dams.

Jones retired from state service

effective November 1st.

William L. Berry, Principal Hy-
draulic Engineer, assumed the duties

of T. B. Waddell, Assistant State En-
gineer, in charge of state-wide inves-

tigations and related matters.

Waddell retired from state service

on November 1st.

The three staff members to whom
the assignments have been made, are

not being appointed to the vacancies

resulting from the retirement of their

superiors, Durkee stated. They will

continue to carry on their regular

duties for the time being.

Civil service examinations for the

position of Assistant State Engineer
will be held.

The State Personnel Board has not
been requested to hold an examination
for the position of State Engineer.

This will make it possible for the Leg-
islature in .March of next year to have
a free hand in discussing the forma-
tion of a new Department of Water
Resources without having to consider

the vested rights of any individual

with respect to the position of State

Engineer. ^.^^_^_
STIFF PENALTY

The maximum penalty for drunken
driving in South Africa, says the Cali-

fornia State Automobile Association,

is a $2,800 fine or 10 years in prison,

or both.
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SHERWIN GRADE
Continued from page 16 . .

.

Colorful Ceremonies

The ceremonies took place in n

deep, rocky cut before reaching the

summit across which was a barrier of

vines and flowers. On the upper side

a band of mounted Indians in paint

and feathers typif\"ing the old order

rode up to the barrier while the offi-

cial car was driven to the opposite

side b\" a charming \-oung lady who
took a machete from the auto and

walked to the barrier as the brown
chief of the Paiutes raised his hand

in the command to halt. After a brief

parley the cord was severed and the

procession permitted to pass. The
Pathe moving picture people were
reeling in many feet of dedication

views and mountain scenerv while the

head chef ser\ed some 575 steaks and

200 pounds of trout. Such an auspi-

cious dedication and celebration was
only the i)eginning of what was then

know n as Fl Camino Sierra, now US
395.

This first project covering grading,

structures and oiling of the 5.8 miles

of Sherw in Hill was finalh' reckoned

to cost 144,928. Of this total 138,621

w ere for teams, equipment and labor,

$3,317 for materials and $2,990 for en-

gineering. The companion project

from Sherwin Summit down to Rock
Creek was eventuall\' totaled up to

cost the State $18,982, broken down
into $18,651 for labor, supplies, teams

and C(]uipmcnt, $13 for materials and

$318 for engineering.

About 1927 or 1928 there was some
discu.ssion of a 5 percent route on the

easterly mesa. Late in 1931 the ques-

tion came up again and funds were
pr()\iilcd to cover a complete study of

the problem but before the reconnais-

sance report stage was reached all

work was dropped suddenly. In April,

1948, a representative of Headquarters

Office and the district engineer e.x-

plored the po.ssibilities of several rout-

ings, from which it appeared neces-

sary to develop a grade line on the

po.ssible eastern routing, or Mesa line,

and a formal request for $1,000 was
made for preliminary studies.

A project report dated December
17, 1953, was submitted covering the

Employees Receive Twenty-five-year Awards

Employees of the Division of Highways who became eligible for 25-year

awards during October and November, 1955, are:

Name



New Budget Highway Agency Votes Total of

$247,338,000 for Construction

A,. STACK HIGHWAY BUDGET providing

$247,338,000 for major construction

purposes for the 1956-57 Fiscal Year

has been adopted by the California

Highway Commission.

The new state highwa\' budget, the

largest ever adopted in California,

contains a grand total for all state

high\\a\- purposes of $310,721,600, in-

cluding maintenance and other items.

The construction items include $163,-

360,000 for major projects, including

construction engineering, and $83,-

978,000 for acquisition of rights of

wav for future construction.

the $247,338,000 for major con-

struction purposes exceeds by $23,-

443.000 the comparable allocations for

the 1955-56 state highway budget as

revised in December, 1954. Almost
half of the increase-$ 10,000,000 rep-

resents a portion of the reimbursement

to the State Highway Fund, as pro-

vided by the Legislature, of previous

e.xpenditures for the operation and

maintenance of the San Francisco-

Oakland Bay Bridge. The rest of the

reimbursement, approximately $7,000,-

000, has been incorporated in the

1955-56 state highway budget.

Early Start on Construction

A faster than usual start on con-

struction of some of the newly budg-
eted projects has been made possible

by a law enacted at the 1955 Session

of the Legislature, permitting award
of state highway contracts as early as

January 1st, six months before the

start of the budget year. This provi-

sion \\ ill enable the Division of High-
ways to advertise some of the proj-

ects for bids within the next few
weeks, permitting earlier opening of

road improvements to traffic through
maximum use of favorable construc-

tion weather. Lender previous state

law , contracts could not be awarded
before April.

In addition to highwa>- and bridge

inipro\cments on many rural routes,

the projects included in the new state

highway budget provide for the com-
pletion or extension of many multi-

Commission Adds
$7,060,000 to Its

Current Road Funds
The California Highway Commis-

sion on October 19th added $7,060,000
in construction and rights of way to

the Northern California portion of the

State Highway Budget for 1955-56
representing part of the additional

funds made available by virtue of a

refund from San Francisco-Oakland
Bay Bridge toll revenues.

Largest item included in the current
budget is an allocation of $2,050,000
for widening of the Eastshore Free-
way from four lanes to six lanes be-
tween High Street in Oakland and San
Lorenzo.

Another $900,000 was allocated for

acquisition of a new \essel for the

Benicia-Martinez Ferry.

The remaining $4,110,000 consisted

of allocations for acquisition of rights

of way, as follows:

Alameda County, US 50 (AlacAr-
thur Freeway in Oakland), $1,800,000.

Contra Costa County, Sign Routes
21 and 24 in the Lafayette-Walnut
Creek-Danville area, $1,230,000.

San Mateo County, Bayshore Free-

way, between San A4ateo and the

Santa Clara county line, $700,000.

Santa Clara County, San Jose-Los
Gatos-Campbell area, various portions,

$380,000.

The remaining approximately $10,-

000,000 from the $17,000,000 Bay
Bridge refund to the State Highway
Fund will be incorporated in the

1956-57 State Highway Budget, not

yet adopted by the commission.

lane freeway and expressway projects

both within urban areas and on long
stretches of intercity highways.

Freeway Projects

For example, freewa\' projects

budgeted for 1956-57 in Tulare,

Fresno, San Joaquin and Sacramento
Counties will, when completed, pro-

vide a multilane divided highway on
US 99 between the Los Angeles area
and Sacramento approximately 360
miles long, continuous except for less

than a mile of four-lane undivided
highway at two railroad separations

and short sections through a few
northern San Joaquin \'alley cities.

Other major freeway projects in

the budget will complete the 38-mile
section of the Eastshore Freewa\' from
Oakland to San Jose; extend the Bay-
shore Freeway 7.5 miles to the San
Mateo-Santa Clara county line, and
complete the four-mile over water
section across Candlestick Cove; and
provide 7.5 miles of freeway construc-
tion on US 101 in the San Fernando
Valley.

Additional major projects will con-
vert most of the remaining multilane
divided sections of the Santa Ana
Freeway to full freeway by construc-
tion of separation structures and front-
age roads, and extend it 10 miles to

El Toro, Orange County. With the

10 miles of the Hollywood Freeway
already in operation, and the freeway
construction completed, under way or
newly budgeted on the Santa Ana
Freeway, this will provide 53 miles of
continuous full freeway, except for

intersections at grade at'Orangethorpe
and Magnolia Avenues where separa-

tion structures are planned but not yet
financed.

Added Freeway on US 101

On other sections of US 101, addi-

tional freeway and expressway con-
struction is scheduled in Santa Bar-
bara, San Luis Obispo, Marin, Sonoma,
Mendocino, Humboldt and Del Norte
Counties. Two projects in San Luis
Obispo Count}-, when completed, will

make US 101 a continuous four-lane

freeway and expressway for more
than 65 miles between north of Santa

Maria and San Miguel, except
through the cities of Arroyo Grande
and Pismo Beach.

On US 40 in Contra Costa County,
freeway construction now under way

and Public Works 31



Construction Projects in State Highway Buc

County

Alameda

Alameda.

Alameda-

Alameda.

Alameda
Butte

Butte

Butte

Calaveras
Calaveras. _.

Contra Costa.

Contra Costa.

Del Norte

Del Norte

Del Norte.

El Dorado.
El Dorado.
Fresno

Fresno.

Fresno.
Fresno.

Fresno.

Fresno.

Glenn
Humboldt.

Humboldt.

Humboldt

Humboldt.
Humboldt.
Humboldt.
Imperial...

Imperial-

Imperial.

Inyo
Kern..
Kern

Kern.
Kern.
Kern.

Kern.

Route

Kern
Kings
Lake, Mendocino
Lake.
Lake
Lassen
Los Angeles

Los Angeles.

Description

69
(SR 17)

69
(SR 17)

227

Various
45

47 iSR 32i

Various

24 (SR 12)

Various

14, 106
(US 401

Various

1 lUS lOll

I (US lOli

Various

II (US 50)

Various

4 (US 99)

41 (SR 180)

41 (SR 1801

76 (SR 168)

125 (SR 41)

125 (SR 41)

Various

1 (US 101)

1 (US 101)

,20 (US 101,

299)

1 (US 101)

20 (US 2991

Various

187 (SR 111

and 1151

187
Various

Various

33 (US 466)

57 (SR 166)

(SR 33)

58 (US 466)

58 (US 466

1

58 (US 4661

139

Various

Various

15 (SR20I
89 (SR 291

Various
Varicsus

,159 (US 101)

2 (US 101)

Foothill Boulevard—North city limit of Hayward to Mattox Road; grade and pave for 6-Iane

divided highway
Eastshore Freeway—Warm Springs to Beard Road; grade, pave, and structures for 4-lane

freeway (completes 38 miles of Eastshore Freeway between Oakland and San Jose)

Eastshore Freeway in Oakland— Magnolia Street to 17th Street; structure (completes

freeway viaduct between Distribution Structure and Market Street
i —

Mountain Boulevard in Oakland, between US 50 and SR 24 ( portions i ;
grade and surface

continuing cooperative freeway project with City of Oakland and County of Alameda—
Rights of way on state highway routes -.

At Cherokee Canal; bridge and approaches

Chico to Hog Springs; grade and surface, initial two lanes of ultimate 4-lane expressway.

.

Rights of way on state highway routes

0.1 mile east to 1.8 miles east of Valley Springs; grade and surface on new location

Rights of way on state highway routes

South of Hilltop Dr. (Co. R. 24i to north of north city limits of Hercules; grade, pave, and

structures for 6-lane freeway (connects to beginning of Carquinez Toll Bridge project i

Rights of way on state highway routes

At Panther Creek, bridge and approaches

De Martin's Ranch to 1 mile north of Wilson Creek; grade, surface and structure for 4-

lane expressway
Rights of way on state highway routes

Five-mile Terrace to east of Camino; grade, surface and structure for 4-lane expressway .

Rights of way on state highway routes

Santa Clara Street to San Joaquin Street; grade, pave and structures for 6-lane freeway

(completes freeway through Fresno)

B Street to Broadway; grade, pave and railroad grade separation structures on Stanislaus

and Tuolumne Streets

Ten-mile Creek Bridge, redeck

Chestnut Avenue to 0. 13 mile north of south city limits of Clovis (portions) ; grade, surface

and widen bridges on existing highway
Shields Avenue to 0.3 mile north of Shaw Avenue; grade and pave for 6-lane divided

Approxi-

mate
mileage

highway.
0.4 mile north of Herndon Avenue to San Joaquin River; revise road approaches for

control of access

Rights of way on state highway routes

0.4 mile north of Fernbridge to 0.7 mile north of Hookton Road; grade and structures

for 4-lane expressway

0.2 mile south of Elk River to south city limits of Eureka; grade, surface and structures

for 4-lane highway
0.6 mile north of Plaza Avenue to 1 mile south of Mad River Bridge on US 101, and from

new interchange to Mad River Bridge on US 299; grade and surface (structures now
under contract), for 4-lane expressway connecting with 8 miles of expressway north

of Eureka
At Turner Draw, Bridge and approaches

Willow Creek to South Fork Trinity River Bridge; base and seal coat

Rights of way on state highway routes

Orita Turn to Brawley (portions); grade and surface (widening and reconstruction)

At Alamo River, redeck bridges 9 miles north of Brawley and 3 miles east of Brawley ..

Rights of way on state highway routes

Rights of way on state highway routes

Between Lost Hills and Wasco, replace four bridges and approaches

Maricopa to US 99 (portions), grade and surface for drainage correction

Sivert to Sand Cut, grade and surface

Between Sivert and Bear Mountain Ranch, construct two cattlepasses and approaches.

.

Cameron Road to Big Cache Creek; grade, surface and structure (widening and some
realignment) -

Central Valley Highway, 4.9 miles south to 2.8 miles south of Wasco (portions); grade

and surface (widening and some realignment).. .

Rights of way on state highway routes

Rights of way on state highway routes

0.2 mile east of Cold Creek to Laurel Dell; grade and surface (including relocation)

At Thompson Creek and Thompson Creek Overflow, bridges

Rights of way on state highway routes

Rights of way on state highway routes

Hollywood Freeway—Lankershim Boulevard to 0.1 mile north of Moorpark Street; grade,

pave and structures for 8-lane freeway. .-

Ventura Freeway—Sepulveda Boulevard to Encino Avenue; grade, pave and structures

for 8-lane freeway

1.3

9

0.8

Estimated
cost

4.9

1.7

4 9

0.1

1.1

3.3

1.2

0.6

2.3

4.4

1.4

3.7

4.2

6.7

1.9

1.3

5.6

2.1

3.2

1.1

2.6

$800,000

5,785,000

2,650,000

300,000
4,991,000

205.000

680,000
52,000

235,000

115,000

6,800,000

2,225,000

80,000

640,000
65.000

970,000
175,000

1,930,000

1,500,000

25,000

40,000

600,000

25,000

60,000

1,130,000

300,000

715,000
65,000

125,000

625,000

690,000

26,000

548,000

20,000
165,000

250,000

45,000

25,000

455,000

100,000
4.115,000

5,000

640,000
50.000

50,000

80,000

2,350,000

2,970,000

SR=State sign route
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t for 1956-57 Fiscal Year Are Approved

County Route

Los Angeles

Los Angeles

Los Angeles

Los Angeles
Los Angeles

Los Angeles

Los Angeles

Los Angeles

Los Angeles

Los Angeles

Los Angeles

Los Angeles

Los Angeles
Madera
Madera
Madera
Marin

Marin
Marin
Maria

Marin
Mariposa

Mendocino

Mendocino -_ __

Mendocino . _ _

Mendocino, Lake
Mendocino
Mendocino
Mendocino
Merced
Merced
Modoc
Mono
Mono
Mono _

Monterey
Monterey
Monterey
Napa

Napa
Nevada

Nevada, Sierra

Nevada
Orange

Orange

Orange
Orange _

Orange

SR:^State sign route

2 (.US 101

1

4, 161 (US 99
(US 6

4, 161 (US 99

l,US6

4 (US 99

9 (US 66

26 (US 70, 99
(US 60

158 (SR 7

158 (SR 7

162 ( SR 2

166,2iUS101

167 (SR 15

173 (SR 26

Various

4 (US 99
125 (SR 41

Various

1 (US 101

1 (US 101

8 (SR 37
69

Various

18 (SR 140

1 (US 101

1 (US 101

1 (US 101

15 ( SR 20
48 (SR 128

56 ( SR 1

Varioui

4 1 US 99
Variou!

28 (US 299
40
96

Various

2 (US 101

56 (SR 1

Variou:

49 (SR 29
iSR 128
Variou:

15 (SR 20

38 (US 40
Various

2 iUS 101

2 (US 101

175 (SR 14

185

Various

Description

Ventura Freeway— Kelvin Avenue to Calabasas; grade, pave and structures for 6 and 8-

lane freeway . .

Golden State Freeway—Glendale Boulevard to 0.5 mile north of Los Feliz Boulevard;
grade, pave and structures for 8-lane freeway. _ .

Golden State Freeway -0.5 mile north of Los Feliz Boulevard to 0.9 mile south of Los
Angeles River Bridge near Victory Boulevard and connection to San Fernando Road
near Colorado Boulevard; grade, pave and structures for 8-lane freeway

North of Los Angeles city limit to Kern county line (portions! ; surface

Huntington Drive and Foothill Boulevard—Monrovia to Azusa Underpass (portions)

;

channelization and signals

San Bernardino Freeway in West Covina and Baldwin Park, Barranca Avenue and Bess-
Frazier Avenue Interchange ; structures and approaches

San Diego Freeway—McHelen Avenue to Florence Avenue (Redondo Boulevard);

borrow site .

San Diego Freeway—0.2 mile south of Valley Vista Boulevard to 0.2 mile north of

Burbank Boulevard
;
grade, pave and structures for 8-lane freeway

Glendale Freeway—Los Angeles River to Eagle Rock Boulevard; grade, pave and struc-

tures for 6-lane freeway (includes Taylor Yard railroad overhead)

Santa Ana Freeway—Marianna Street to Camulos Street; grade and pave (widen freeway
to 8 lanes)

Long Beach Freeway—0.3 mile south of Imperial Highway to Florence Avenue; grade,

pave and structures for 4-lane freeway
Olympic Freeway—Santa Ana Freeway to Harbor Freeway (portions) structures for

future 8-lane freeway
Rights of way on state highway routes ._

Califa to Merced county line; grade and pave for 4-lane freeway
San Joaquin River to 1.5 miles north; revise road approaches for control of access

Rights of way on state highway routes

Alto Intersection to 0.6 mile north of Greenbrae Intersection (portion); grade, pave and
structures for 6-lane freeway (including Corte Madera interchange)

At Forbes Station; grade, pave and structure (widen and reconstruct overhead)

At Novato Creek, reconstruct bridge

Tiburon Street to near San Quentin Wye, grade, surface and structures for 4-laae free-

way.
Rights of way on state highway routes

4.0 miles west of Mariposa to Mariposa; grade and surface (widening and some realign-

ment) -

0.5 mile south of Ridgewood Summit to 0.5 mile north of Northwestern Pacific Railroad

Crossing; grade, surface and structure (extension of new 5-mile expressway)..

0.5 mile north of Hilvilla to 1 mile south of Irvine Lodge; structures for future 4-lane

expressway
0.4 mile south to 1 mile north of Tan Oak Park; drainage tunnel (for channel change)..

0.2 mile east of Cold Creek to Laurel Dell; grade and surface (including relocation)

Coon to Ornbaun Creek; grade and surface (^on new location)

At Brush Creek, bridge and approaches
Rights of way on state highway routes

At Atwater, Canal Creek to Grove Avenue; grade, pave and structures for 4-lane freeway.
Rights of way on state highway routes

8 miles east of Adin to Pit River; base and surface

Pole Line Road, US 395 to Nevada state line ( portions) ; grade
Sweetwater Road, Walker Reservoir to Nevada state line (portions); reconstruction

Rights of way on state highway routes

Two miles south of San Ardo to Salinas River (portions); replace two bridges

At Limekiln Creek, bridge and approaches
Rights of way on state highway routes

4.0 miles north of St. Helena to Calistoga; grade and surface for initial two lanes of

ultimate 4-lane expressway
Rights of way on state highway routes

0.4 mile west of Casey's Corner to Rough and Ready (portions); grade and surface (re-

construction and widening )..

Near Floriston to Nevada state line; grade and surface for 4-lane expressway
Rights of way on state highway routes

San Diego and Santa Ana Freeway—El Toro Road to Laguna Road; grade, pave and
structures for 4-lane freeway

Santa Ana Freeway—0.3 mile south of Laguna Road to 0.3 mile north of Browning
Avenue ; grade, pave and structures for 4-lane freeway

Route 175 Freeway—Route 174 to . 2 mile east of Route 2 ; borrow site

Laguna Road, mile 7.0 to US 101; grade, pave and structures, widening and some re-

alignment
Rights of way on state highway routes

Approxi-

mate
mileage

3.8

1.4

1.3

1.8

1.6

2.3

2.8

7.0

3.5

2.1

4.e

2

3.2

0.8
0.3

4.5

9.2
21.7
8.5

0.2

3.7

2.1
5.4

4.6

5.7

1.9

and Public Works 33



County Route Description

Approxi-

mate
mileage

Estimated
cost

Placer

Placer

Placer -

Placer

Plumas..
Riverside

Riverside

Riverside

Riverside

Riverside

Riverside

Sacramento

Sacramento

Sacramento

Sacramento - -

San Benito

San Bernardino

San Bernardino

San Bernardino

San Bernardino

San Bernardino

San Bernardino

San Diego

San Diego

San Diego

San Diego
San Francisco

San Francisco, San
Mateo

San Francisco

San Francisco

San Joaquin.

San Joaquin

San Joaquin

San Joaquin
San Luis Obispo
San Luis Obispo

San Luis Obispo
San Luis Obispo _ _

San Luis Obispo
San Mateo -.

San Mateo-San Fran-

cisco

San Mateo _.

San Mateo

San Mateo, Santa
Clara.

San Mateo
Santa Barbara

SR^State sign route

17, 37 (US 40)

37 I'US 40)

37 (US 40)

Various
Various

26 (US 70, 991

US 60)

43 US 91)

SR 18)

64 vUS 60, 701

146

187 (SR nil
Various

4 lUS 99-

(US 50)

11 (SR 24i

11 (US 50)

(SR 16)

Various
Various

31 (US 66i

(US 91)

43 ( US 3951

US 91.

(SR 18)

43 (SR 18)

(SR 30)

59 (US 466)

58 (US 66)

Various

12 (US 80i

12 (US 80)

200 iSR 94)

Various

2 US 101)

68 (US 101

Bypassi

224

Various

4 (US 99)

4 (US 99)

(US 50)

5, 66 (US 50l

(SR 1201

Various

2 (US 101)

2, 33 (US 101)

(SR 41)

56 (SR 1)

56 (SR 1)

Various

56 (SR 1)

68 (US 101 By-
pass)

68 (US 101 By-
pass)

68 (US 101
Bypass)

68 (US 101

Bypass)

Various
2 (US 101)

1 mile east of Newcastle to Elm Avenue in Auburn; grade, pave and structures for 4-lane

freeway
Heather Glen to Colfax; grade, surface and structures for 4-lane expressway

Colfax to 3 miles west of Gold Run; grade, surface and structures for 4-lane expressway
Rights of way on state highway routes

Rights of way on state highway routes

Indian Avenue Interchange at Garnet; structure and approaches

Arlington Avenue to 14th Street ; grade, pave and structures for 4-lane freeway

At Blythe Crossing of Colorado River; California share of new bridge (cooperative project

with Arizona)

Imperial County Line to US 60-70 (portionsi; base and surface, widening and some re-

alignment ..

At Palm Canyon Wash, bridge and approaches

Rights of way on state highway routes

1.8 miles south of Cosumnes River to 0.2 mile south of Elk Grove Road; grade, pave and
structures for 4-lane freeway (Completes budgeting of freeway between Lodi and

South Sacramento i

Freeport Boulevard—0.4 mile north of Florin Road to 0.1 mile north of Sutterville Road
(West) ; grade and pave for 4-lane divided highway

Folsom Boulevard—65th Street in Sacramento to Perkins; grade, pave and structures

(widening to 4 lanes and additional Brighton Underpass)

Rights of way on state highway routes

Rights of way on state highway routes

Victorville Overhead and Mojave River, bridges and approaches (for 4-lane freeway) .

.

Mill Street to Fifth Street; grade, pave and structures for 4-lane freeway ._

3.1
6.1
6.5

0.3

2.1

Lakeview Point to Big Bear Dam (portions); grade and surface (widening and some re-

alignment )--

0.2 mile east of Hinkley R.R. Crossing to north junction of US 91; grade and surface

(widening and some realignment)

Needles to 3 miles west of Colorado River; grade, surface and structures (initial 2 lanes of

4-lane expressway)

Rights of way on state highway routes

0.9 mile west of 70th Street to 0.6 mile east of 70th Street; grade, pave and structure for

4-lane freeway
0.4 mile west of La Mesa Boulevard to Chase Avenue in El Cajon; grade, pave and

structures for 4-lane freeway

Wabash Freeway to 0.6 mile east of Euclid Avenue; grade, pave and structures for 6-lane

freeway.
Rights of way on state highway routes..

Lyon St. to State Sign Rt. 1 connection; grade, pave and structures for 8-lane freeway...

Bayshore Freeway—0.3 mile north of Butler Road to Salinas Avenue; pave (completes

8-lane freeway across Candlestick Cove i

Embarcadero Freeway—Fremont Street to Broadway; grade, pa-ve and structures for

8-lane freeway

Rights of way on state highway routes

Kinglsey Road to Mariposa Road; grade, pave and structure for 4-lane freeway.

0.6 mile south of Mokelumne River to 0.5 mile north of Jahant Road; grade, pave and

structures for 4-lane freeway
Mossdale to Richards Avenue (south of French Camp) and Sign Route 120 Connection,

grade, pave and structures for 4-lane freeway

Rights of way on state highway routes

Hourihan Grade to Russell Turn; grade, pave and structure for 4-lane expressway

On US 101 from 0.3 mile south of Paso Robles to 0.8 mile north and on Sign Route 41

from US 101 to Huer Huero Creek; grade, pave and structures (.4.1 miles of 4-lane

freeway on US 101 and 2.7 miles of relocation on SR 41)

Oso Flaco Underpass, new structure and approaches

At Arroyo Grande Creek, bridge and approaches ---

Rights of way on state highway routes

1.0 mile south of Pigeon Point to Lake Lucerne; grade and surface including some re-

alignment ( State's share. Joint Highway District No. 9 project i . .

Bayshore Freeway—0.3 mile north of Butler Road to Salinas Avenue; pave (completes

8-lane freeway across Candlestick Cove)

Bayshore Freeway—0.6 mile north of Marsh Road to Bransten Road; grade, surface and

structures (extension of 6-lane freeway)

Bayshore Freeway—0.4 mile north of Marsh Rd. to 0.2 mile north of Willow Rd.; grade,

surface and structures (extension of 6-lane freeway)

Bayshore Freeway—0.3 mile south of Willow Road to 1 mile south of Santa Clara

county line ;
grade, su -face and structures (extension of 6-lane freeway)

Rights of way on state highway routes

Elwood to Orella ; grade and pave for 4-lane expressway

2.5
0.3

5.9

2.5

2.0

1.2

1.2

1.6

7.3

8.5

1.5

1.9

2.4

1.3

4.1

1.2

2.9

4.8

6.1

7.0

6.8
0.7
0.3

3.8

4.1

3.8

2.0

1.8
1.8

9.0

$1,300,000

3,250,000

3,900,000

224,000
40,000

200,000

1,800,000

595,000

180,000
220,000

2,095,000

2,250,000

650,000

700,000
1,005,000

160,000

1,500,000

1,700,000

450,000

200,000

1,200,000

2,477,000

605,000

2,720,000

2,295,000

3,066,000

3,900,000

1,435,000

5,300,000

2,270,000

1,190,000

2,350,000

1,800,000

360,000

1,720,000

3,150,000

290,000
90,000

400,000

285,000

1,435,000

4,000,000

1,700,000

1,500,000

1,350,000

2,675,000
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County

S«nU Barbara.

Santa Barbara.
Santa Clara...

Santa Clara,

Mateo
San

Santa Clara.

Santa Clara.

Santa Clara.

Santa Cruz..

Santa Cniz..

Shasta

Shasta
Sierra, Nevada.
Sierra

Siskiyou

Siskiyou.

Siskiyou.

Solano
Sonoma..

Sonoma
Sonoma
Stanislaus.

Stanislaus-

Sutter

Tehama...
Trinity

Trinity

Trinity

Tulare

Tulare.

Tulare.

Tulare.

Tulare
Tuolumne.
Tuolumne.
Ventura
Ventura
Ventura
Ventura..

.

Ventura.

Yolo

Yuba...

Route

80 (SR 160^

Various

5 (SR 17)

68 (US 101
Bypass)

113 (SR 9^

114 (SR 9)

Various
116 (SR 9)

Various

20 (OS 299)

Various

38 (US 40)

Various

3 (US 99)

46 SR 96)

Various

Various
1 (US 101)

1 (US 101)

Various

13 (SR 120)

Various
Various

Various
20 I US 299)

20 (US 299)

Description

4 (US 99)

4 (US 99)

4 (US 99)

135

Various

40 (SR 120)

Various

2 (US 101)

9 (SR 118)

9 (SR 118)

60 (US lOlA)

Various

Various
3 (US 99Ei

San Marcos Pass Road—2.5 miles to 3.0 miles north of US 101; grade and surface
(widening with some realignment)

Rights of way on state highway routes

In Los Gatos, connection from Route 5 Freeway to San Jose-Los Gates Road; grade,

surface and structures fcooperatire project with Town of Los Gatos)

Approxi-

mate
mileage

Bayshore Freeway—0.3 mile south of Willow Road to 0.1 mile south of Santa Clara
county line; grade, surface and structures (extension of 6-lane freeway)

0.2 mile east of Laurence Station Road to 0.2 mile east of San Jose-AIviso Road; grade
surface for initial two lanes of ultimate freeway

0.4 mile south of McClellan Road to El Camino Real; grade and surface (widening)
Rights of way on state highway routes

Sidehill Viaduct (portions); structure

Rights of way on state highway routes

In Redding, 0.7 mile east of west city limits to Southern Pacific Overhead; grade and
surface for 4 lanes

Rights of way on state highway routes

Near Floriston to Nevada state line; grade and surface for 4-lane expressway
Rights of way on state highway routes _.

4.5 miles south of Yreka to Oberlin Road; grade and surface initial 2 lanes for ultimate

4-lane expressway
At SwUlup Creek; bridge and approaches
Rights of way on state highway routes

Rights of way on state highway routes

0.6 mile south of Wilfred Crossing to Santa Rosa; grade, pave and structures, extension

of 4-Iane freeway ( 13 miles now under construction)

At Mark West Creek; bridge and approaches
Rights of way on state highway routes

2.1 miles east of Oakdale to 1.5 miles east of Orange Blossom Road; grade and surface
(widening and some relocation)

Rights of way on state highway routes

Rights of way on state highway routes

Rights of way on state highway routes

Weaverville to 1.8 miles east; grade and surface, widening, some reahgnment
3 . 2 miles west to . 2 mile east of Burnt Ranch Post Office (portions) ; base and surface

Rights of way on state highway routes

Visalia Airport Interchange to 1 mile north of Goshen; grade, pave and structures for 4-

lane freeway
0.5 mile south of Traver to Kings River; grade, pave and structures for 4-Iane freeway

(this project with the one above completes virtually continuous multilane divided high-

way from San Fernando to Fresno)
Kings River to Clark Avenue; replace old Kings River Bridge
Central Valley Highway—Sunrise City to 0.5 mile north of Deer Creek; grade and surface

( widening and drainage correction)

Rights of way on state highway routes

South Fork Tuolumne River Bridge (Berkeley Camp) ; redeck bridge

Rights of way on state highway routes

Ventura Freeway—Santa Clara Avenue-Rice Road Interchange; structure and approaches.

At Santa Clara River near Saticoy, bridge and approaches
0.5 mile aorth of Santa Clara Avenue, southeast of Saticoy, drainage correction

0.3 mile south of Calleguas Creek to 0. 1 mile southeast of Date Street in Oxnard; grade,

pave and structures for 4-lane freeway
Rights of way on state highway routes

Rights of way on state highway routes

Ohvehurst to Marysville
;
grade and surface for 4-Iane expressway (structures now under

contract)

0.6

0.4

1.8

2.1
3.9

1.6

5.4

4.5
0.1

5.0

3.8

1.8
2.5

2.8

4.7
1.0

2.7

0.3
0.2

7.4

4.0

SR^State sign route

will be extended from San Pablo to

the beginning of the Carquinez Toll

Bridge Project at Hercules; while on
the same route in Placer County, the

four-lane expressway through the Si-

erra Nevada foothills will be extended

three miles westerly from .\uburn and
12.6 miles easterly to .Magra, about
6'/: miles east of Colfax, .\nother 5.4

miles of four-lane expressway will be

built on US 40 immediately west of

the Nevada state line.

Construction of urban freeways will

be begun or continued in the Cities of

San Francisco, San Diego, San Ber-

nardino, Riverside and Fresno.

For Right of Way

Among the budget allocations for

acquisition of rights of way on major

freeway routes are:

.\lameda County—US 50 freeway in

Oakland, $3,200,000; Route '226

(Webster Street Tube), $1,000,000.

Kern County—East-west freeway in

Bakersfield $2,825,000.

Los Angeles County — Olympic
Freeway, $11,000,000; Golden' State

Freeway, $13,000,000; \'entura Free-

way, $6,000,000; San Diego Freeway,

$2,'740,000.

Sacramento County—South Sacra-

mento Freeway, $80(1,000 (total now
expended and budgeted $5,250,000).

. . . Conf'mued on page 51
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Cost dnaex Almost Stationary During

Third Quarter of 1955

By RICHARD H. WILSON, Assistant State Highway Engineer;

H. C. McCARTY, Office Engineer; and

JOHN D. GALLAGHER, Assistant OfFice Engineer

Ihe 12.2 percent rise which occurred

in the California Highway Construc-

tion Cost Index during the second

quarter of 1955 did not continue into

the third quarter of the year. On the

basis of bids received during the third

quarter the Index stood at 208.6

(1940=100) which is 1.8 percent

lower than the 212.4 for the second

quarter. Considering the height of

the Index at the present this would

indicate that the over-all highway

construction costs were practically

stationary during July, August and

September.

As stated in our release on the Cali-

fornia Highway Construction Cost

Index in July it was the opinion of

this department that the 12 percent

upsurge during the second quarter of

1955 was the beginning of an upward

trend in highway construction costs.

This is still our opinion, as it is felt

tiiat the slight drop in the Index of 1 .8

percent during the third quarter is the

temporary result of some half dozen

\cry large freeway projects involving

unusually large quantities of concrete,

t)ar reinforcing steel and structural

steel. These freeway projects were

all located in urban areas, close to

sources of supply and distribution, re-

sulting in favorable unit prices. Anal-

ysis of the smaller jobs presented a

different picture. Unit bid prices on

these jobs were definitely up. In many
instances the bids exceeded the re-

cently revised estimates by 3 or 4 per-

cent, however, the weight of the

quantities in the large freeway jobs

was sufficient to result in a decrease

on the Index.

It is still felt that competing bidders

have reached the limit in devices for

cutting prices and trimming profits

and that bid prices must reflect the

effects of rising labor and materials

costs.

It is noted that the Engineering

News-Record, reporting on the Asso-
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THE CALIFORNIA HIGHWAY CONSTRUCTION
COST INDEX

Cost

Year Index

1940 100.0

1941 125.0

1942 .- 157.5

1943 156.4

1944 177.8

1945 179.5

1946 179.7

1947 203.3

1948 216.6

1949 190.7

1950 176.7
(Ist Quarter 1050-160.6)

1951 210.8
(4th Quarter 1951-245.4)

1952 224.5

1953 216.2

1954 (1st Quarter)... 199.4

1954 (2d Quarter) 189.0

1 954 (3d Quarter) 207.8

1954 (4th Quarter) 192.2

1955 (1st Quarter) 189.3

1955 (2d Quarter) ._ 212.4

1955 (3d Quarter) 208.6

Inspecrion of the average unit prices

bid during the third quarter of 1955

for the eight items upon which the

California Index is based (see accom-
panying tabulation) shows a decline

in bid prices for five items and an in-

crease for two. As no bids were re-

ceived for asphalt concrete pavement
during the previous three quarters

rlicre was no firm comparison for the

unit price of this item in the third

quarter of 1955.

The average bid price during

the quarter for roadway excavation

dropped only 2 percent, from 42 cents

to 41 cents per cubic yard. Untreated

rock base showed the greatest rise, up
17 percent from an average price of

$1.99 in the second quarter to $2.33

per ton in the third quarter; this is

almost the same increase for this item

as was made during the second quarter

of 1955 \\hen it rose 18 percent. Part

of the increase in untreated rock base

prices may be the result of recent

labor difficulties in the sand, rock and
gravel industry in Southern California.

Plant-mixed surfacing prices rose 1

percent during the third quarter from

$5.39 to $5.43^ per ton.

The average unit prices for the

other four items all declined: portland

cement concrete pavement down 7

percent, from 1 14.46 to $13.46 per

cubic yard; structure concrete down
3 percent from $51.36 to $49.64 per

cubic yard; bar reinforcing steel

dropped 5 percent from $0,098 to

$0,093 per pound; and structural steel

was down 4 percent from $0,136 per

pound in the second quarter to $0,132

in the third quarter.

CALIFORNIA DIVISION OF HIGHWAYS AVERAGE CONTRACT PRICES



Do People Like Freeways?
IHE TROUBLE with fieew a\s in Los

Angeles," wrote L. L. Wise, Associate

Editor of Engineering Neu's-Recoid,

in a recent issue of that publication,

"is that too manv people use them.

"This statement, often seemingly

made in jest, is actually a relative!)"

good analysis of the current stage of

development of the s\stem of super-

highways that crisscrosses downtow n

Los Angeles and extends out to subur-

ban areas."

The aerial photographs on these

two pages, taken during the afternoon

rush hour on September 16, 1955, bear

out Wise's statement. They show-

graphically how the \ehicle-operating

public has gravitated awa\- from tlie

main boulevards and onto the free-

ways.

The photographs bring to life the

impressive statistics which have often

been cited to substantiate the claim

that the Hollywood Freeway is the

luost heavily traveled traffic artery in

rhe world and the four-level inter-

change structure at the junction of tiic

Hollywood-Santa Ana, Harbor, and

Pasadena Freeways is the most heavily

traveled intersection in the world.

Through the four-level interchange

there pass, in a 24-hour period, well

over a quarter of a million vehicles.

One estimate has placed the dail\- traf-

fic there on a heavy day at 281,500.

The Holhwood Freeway west of

the four-le\el structure carries up to

180,000 vehicles a da\' on busy da\s.

At certain peak hours, the traffic flow-

is in the vicinity of 8,000 vehicles per

hour for four lanes in one direction.

Studies have shown that freeways

draw traffic from parallel routes as

much as two miles away. Why? Be-

cause people have discovered that

freeways do the job they were de-

signed to do: carry more traffic more
safely and with less delay than the

surface streets with their intersections

at grade, their signals, and their unre-

stricted access from adjoining prop-

erty.

Looking west toward Hollywood from the Four-Level Interchange structure, showing heavy traific on the

Hollywood Freeway and virtually none on famous Sunset Boulevard, which parallels the freeway

Paradoxically, this lure of the free-

ways has at times reduced traffic on
once-congested parallel arteries to a

mere trickle, as the photographs show.

It is the freewa}' that appears con-

gested. Yet motorists prefer the

crowded freeway to the lightly trav-

eled city street.

As it was summarized b\- I.Ion d

Aldrich, former cit\' engineer of Los

Angeles, in a recent study:

"Three times as much traffic can

move on a freeway as on a parallel

boulc\-ard in half the time, at half the

cost, and with one-fifth the fatal acci-

dent risk."

The State Highway Budget for the

1956-57 Fiscal ^'ear contains approxi-

niatel\- $73,000,000 for rights of wax-

and construction on the metropolitan

freeway system in the I,os Angeles

area.

In the foreseeable future, depending
oil the rate of financing, motorists w ill

have their choice of a number of free-

ways passing through or around the

central section. This integrated net-

work of freeways will provide greater

safety and freedom from congestion

for the motoring public.

DRIVING NEAR PARKED CARS
IS DANGEROUS

City dri\ ing has many dangers and

not the lea.st of these dangers is the

danger of driving near parked cars.

Almost anxwhere \-ou drive on city

streets, points out the National Auto-

mobile Club, you'll find these long

lines of parked cars and driving near

them you'll find that the unexpected

can happen so suddenly' and so close

at hand that \-ou rarel\- have time to

avoid the consequences. Irresponsible

drivers w hip out from the curb right

into your line of travel.

When driving near parked cars, be

alert and avoid an accident.
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Looting east toward Los Angeles Civic Center, showing heavy peak-hour traffic on the Hollywood Santa Ana Freeway. The wide street to the right of the freeway
is Temple Street, formerly a congested boulevard but now carrying very little traffic.
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-ROUTE 31-190
SEPARATION 8 OVERHEAD
UNDER CONSTRUCTION

CAJON PASS
Continued from page 27 . . .

lished in the May-June, 1953, issue.*

The photographs and sketches accom-

panying the present article bring up

to date the most recent chapters in the

history of US 66-91-395 between San

Bernardino and Victorville.

Conversion to four-lane expressway

of the section from Devore to Gish

Underpass was completed on June 10,

1953, as indicated on the sketch. A
southerly extension, including chan-

nelization of intersections at the "De-

vore Cutoff" and at Kendall Drive

(US 66 Alternate), was completed on

June 28, 1955. Channelization of the

intersections proved to be a great

benefit, resulting in much smoother

and safer traffic flow. This extension

was an "interim improvement," to

provide safe and adequate traffic serv-

ice during the years before further

extension of the freeway can be

financed. The freeway southerly from

Devore will be located on new align-

ment, and is now in the design stage.

Traffic Flows

An indication of the traffic service

provided by the Cajon Pass is given

by the two traffic flow diagrams.

These depict the average daily total

traffic and also the volume of five-axle

f.^***^

BEBKAabiWa
1955 AVERAGE DAILY TRAFFIC

VjCTGRViLt-E

"Cajon Pass, Reconstruction of Historic Road from
Trail to Expressway", by J. Dekema.

BEKWAW/iWQ
5 AXLE TRUCK COUNT
6 AM TO 10 PM JULY 18.1955

V.CrORV'.LLE
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truck traffic, the most prevalent type
of heavy commercial trucking. It is

evident in the latter diagram that

heavy trucks entering Gijon Pass from
the southwest utilize State Street, a

county primary road, as the main
route. By so doing, the grade cross-

ing of the Union Pacific and Santa

Fe tracks on the "Devore Cutoff" is

eliminated. The "Devore Cutoff" is

also a county primary, and the grade
crossing is closed by long and slow-

moving freight trains for considerable

periods every day. It is anticipated

that a large amount of the truck traffic

now using State Street will be diverted

to the freeway as soon as it is com-
pleted to a junction with the San Ber-

nardino Freeway (US 70-99) in

Colton.

Additional Work

Additional work is under way on
the southern approaches to Cajon
Pass, where a $785,000 contract was
awarded to R. M. Price Company on
October 7, 1955, for construction of

the Highland Avenue Separation and
Railroad Overhead. This will later be-

come an integral part of the freeway
for US 91-395 through the City of

San Bernardino, on which construc-

tion has commenced.

Northerly of the Griffith Company
project which has just been com-
pleted, the US 66 "Victorville By-
pass" is well along toward comple-
tion. This consists of a 3.8-mile sec-

tion on new alignment between Palm-
dale Road and "D" Street, in the

westerly portion of Victorville. It is

being constructed by Norman I.

Fadel, Inc., Altfillisch Construction

Company, and Bert C. Altfillisch.

Work on this $716,000 job started

April 28, 1955, and is about 70 percent

complete. J. Fadel is superintendent

for the contractor, and Tom Borman
is resident engineer for the State Divi-

sion of Highways.

Further extension of the "bypass"

northward toward Barstow was pro-

vided on October 20, 1955, by the

California Highway Commission al-

lotment of $1,500,000 for the Victor-

ville Overhead and Mojave River

Bridge and approaches in the budget
for the 1956-57 Fiscal Year.

PLACER COUNTY BRIDGE
Continued from page 27 . . .

.Auburn Dam, the conuolling grade

and alignment features of the entire

route and the dollars and cents sav-

ings per vehicle crossing. Upon the

basis of these considerations it was de-

termined that a $275,00 project would
amortize itself in approximately 15

years by actual savings in time and
distance traveled. On this basis the

new structure was designed on a 265-

foot radius horizontal curve with 8

percent superelevation and a vertically

curved grade line. Ample width for

two vehicular lanes is provided by a

28-foot roadway with a four-foot pe-

destrian sidewalk on the downstream
side. The necessity to provide for a

secondary county road approach at

the east end of the structure compli-

cated the design considerably. Eddy-
ing currents caused by the confluence
of the north and middle forks im-

mediately downstream dictated the

use of approach embankment protec-

tion. The entire project was designed

with a freeboard of three feet above
the 1950 flood plane. The length of

the bridge, 340 feet, together with
approaches, made a project 0.44 mile

in length.

Contract Awarded in 1954

The project was advertised for bids

over date of July 9, 1954, and bids

were received August 4, 1954; James
B. Allen of San Carlos being the suc-

cessful bidder. The contract was

awarded August 13, 1954, and ap-

proved September 8, 1954, allowing

200 working days for the completion

of the work.

The early stages of construction de-

veloped into a race with nature to

complete footings, abutments, and

pedestal columns to a point above

normal high water anticipated in the

rainy season. However, normal high

water did not develop during that sea-

son even though the contractor had

his work in the clear. Construction

progressed at a steady pace, the only

major changes consisting of reduction

in the excavation for footings and the

addition of a heavy rock riprap foun-

dation for the sacked concrete em-

MAMMOTH SUGAR PINE

A mammoth sugar pine tree is lo-

cated off Oregon Highway 62 on the

way to Crater Lake National Park.

The tree is 224 feet high, 500 years

old, 7 feet 1 1 inches in diameter, and

contains 29,000 board feet.

bankment protection. The bridge and

approaches were opened to traffic on

July 29, 1955. The remaining inci-

dental work was accepted as complete

on August 29, 1955.

An indication as to how closely the

original estimate of cost was adhered to

is as follows:

Original Final

estimate cost

Contract items SI 98, 1 46.00 $198,954.38
Supplemental work 3,518.00 ] tcAcn^n
Contingencies 10,083.20 )

i^.osu.ju

Subtotals 5211,747.20 S2 14,604.68

Construction

engineering $19,814.60 519,258.25

Preliminary engineering

performed by State 511,000.00 57,837.84
Preliminary engineering

Performed by county __ 5,600.00 55,24.16

Totals $248,161.80 $246,944.93

Financing of the project was ac-

complished with lYz fiscal years' al-

lotment of federal-aid secondary high-

way funds totaling $135,000 plus

matching funds consisting of state

highway funds in the amount of

$78,388 and county funds in the

amount of $33,056.93.

The county gives credit for the suc-

cess of the project to the close co-

operation of the county engineering

staff with that of the U. S. Bureau of

Public Roads and the California Divi-

sion of Highways. On the part of the

county, special commendation goes to

E. C. Whiting, resident engineerj

Clayton R. Taylor, inspector; and

Norman Andregg for preliminary ap-

proach plans. In the Division of High-

ways, the county is grateful to Ted
Jain of District III, now retired, and

W. C. Kiedaisch of the Bridge De-

partment. Expeditious preparation of

plans by the Bridge Department saved

an entire year in opening the project

to traffic.
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Retirements j/iam Service

R. M. Gillis

I3eputv State Higli\\a\' Engineer

Ridgway Al. Gillis retired on No-
vember 1, 1955, after 26 years of serv-

ice 'with the California Division of

Highways.
On the eve of his retirement, Mr.

and .Mrs. Gillis were guests of iionor

at a dinner attended by 250 friends

and a.ssociates.

.Most of Gillis' career with the State

has been in positions of broad respon-

sibility for the carrying out of a state-

wide highway construction program
\\ hich has increased tenfold during

the past quarter century.

Gillis was born in Oakland in 1885,

and was graduated from Whitman
College in 1906 with an A.B. degree.

He received his B.S. degree in civil

engineering from the .Massachusetts

Institute of Technology in 1910.

After various engineering jobs v\'hich

included service with the Northern
Pacific Railroad, Gillis joined the

Washington State Highwa\- Depart-

ment in 1912. He remained there until

1926, resigning to accept a position

with the Pacific Bridge Company.

Joins Division of Highways

In April, 1929, he came to work
for the California Di\ision of Hiph-
wa\'s as construction engineer in Dis-

trict X, covering the northern San

Joa(]uin N'allev and iVlother Lode re-

gions. Later the same \ear he became
assistant construction engineer for the

di\ision, working out of Sacrnmcntf)

Head(]uarters and inspecting higiiway

projects in every corner of the State.

He was promoted in 19.V^ to dis-

trict engineer of District \'I, with

headquarters at Fresno, where for fi\c

\-ears he was in charge of state high-

wax- planning, construction and main-
tenance in the central and soutiicrn

San Joaquin Valley counties.

In 1938 Ciillis returned to Sacra-

mento as construction engineer for the

Depufy S/ofe Highway Engineer Ridgway M. Gillis, Retired

Division of Highwa\s. He was a

strong early advocate of cement
treated base construction. California

still lends the Nation in the use of this

metiiod of stretching the highway
dollar b\- adding a small percentage of

cement to axailable local base mate-

rials, thereby reducing the total thick-

ness of base and pa\ement required to

support traffic.

\\'hcn the division was reorganized

in 1947 to meet the expanded con-

struction program under the Collier-

Burns Act, Gillis was promoted to as-

sistant state highw a\' engineer in

charge of operations, which includes

supervision of these four departments:

Construction, Alaintenance, Equip-

ment, and Materials and Research.

Named Deputy Highway Engineer

In Jul)', 1950. (Jillis !)ecame Dcput\'

State Highwa\" Ingineer upon the re-

tirement of l-"rcd J. (iiunim. In tiiis

capacit\- he has worked directly un-

der State Highway Engineer G. T.

McCoy in administering a highway
program which this year involves total

expenditures for state highway pur-

poses of about 1290,000,000.

Gillis was elected to membership in

the American Society of Civil Engi-

neers in 1916. He is a life member of

the society, and past president of its

Sacramento section. He has served as

the Division of Highways representa-

tive on the Advisory Committee of

the Institute of Transportation and

Traffic Engineering of the L^niversity

of California.

CJillis and his wife, .Marjorie, live at

.3650 West Lincoln Avenue, Sacra-

mento. They have three sons, Lyman
R. Gillis of San Mateo, an assistant

district engineer with the Division of

Highways; Jackson C. Gillis of Los

.\ngeles; and William M. Gillis of

Orinda.
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Earl T. Scott

Earl T. Scott, District Engineer of

District \'I of the State Division

of Highways with lieadqunrters ;it

Fresno, retired from state service on

No\ember 1st.

Scott was with the division 41 years

and had been district engineer at

Fresno since 19.^8. The territory un-

der Scott's direct supervision included

Fresno, Ahndera, Kings, Tulare and

Kern Counties. An estimated $60,000,-

000 worth of construction has been

completed along state highways in his

area since he took over as district en-

gineer 17 years ago.

Scott had charge of much of the

major construction work which con-

verted the San Joaquin \'allev section

of US 99 into multilane, divided high-

way When jobs now under way or

budgeted are completed, only 10 miles

of the total 189-mile length within his

district will remain to be financed and

constructed as divided roadway. A
great deal of planning work has also

been accomplished by Scott's staff,

looking toward further improvement
of much of the completed multilane

mileage to full freeway standards.

Scott came to work for the division

in 1914 as an assistant resident engi-

neer in the Los Angeles district and

then as superintendent of construction

on work along the Old Ridge Route
between Bakersfield and Los .\ngeles.

During World War I he served

overseas as a 1st lieutenant in the 23d
Engineers, U. S. Armv, and returned

to state service in 1919.

He was \\ith the U. S. Bureau of

Public Roads for a short time during

1921 and 1922, but returned to the

division to accept a post in the main-
tenance department of the Los Ange-
les office.

He was later promoted to district

maintenance engineer, the position he

held in 1938 when he was appointed

to take over as district engineer of

District \'I.

Scott \\as born in Tacoma, Wash-
ington, and came to California in 1892.

He attended elementary and high

schools in Los Angeles and graduated

. . . Conffnued on page 46

RETIREMENT PARTY PHOTO. Al lower left corner is Mrs. Thomas A. Scott, Mr. Scott's t/oughter-in-Zow;

Of(o C. Soenni'chsen; Chief Clerk Walter P. Kelso; E. T. Scott, and C. F. Waite,

W. p. Kelso

\\'. p. "Walt" Kelso, Chief Clerk

for the Division of Highways, Dis-

trict \'\ in Fresno, retired on Novem-
ber 1, 1955, ending a 24-_\'ear career

with the State.

All of Kelso's service was with Dis-

trict Vl where he started work as a

bookkeeper in February, 1931. He
was promoted to chief clerk in 1944.

Kelso was born in Brookl\'n, New
York. He served with Company K,

I06th Infantry, during World War 1

and was wounded in action in Bel-

gium in August, 1918, for which he

w as awarded a Purple Heart.

After discharge from military serv-

ice he attended New York University,

graduating wkh a degree in account-

ing in 1923. He came to California in

tiie fall of the same year and worked

as an accountant for several private

firms in the San Francisco Bay area

before he came to work for the State.

Kelso and his wife live at 1500

Roosevelt A\enue in Fresno. They
have one son who is a pilot in the

U. S. Air Force.

William L Welch
Succeeds Earl

Scott in Fresno
Appointment of William L. AVelch

as District Engineer of District VI of

the State Division of Highways, to

succeed Earl T. Scott who retired

November 1st, was announced by
State Highway En-
gineer G. T. Mc-
Coy.

District \1, with

headquarters at

Fresno, comprises

1 ,609 miles of state

highways in Ma-
dera, Fresno, Tu-
lare, Kings, and

WILLIAM L. WELCH Kern Counties.

A\'elch has for the past five years

served as chief assistant to the Engi-

neer of Design in the division's Head-

quarters Office in Sacramento. He has

been an engineer with the Division of

Highways since 1929.

Native of New York

A native of New burgh, N. Y.,

Welch was educated in Iowa and

Nebraska, and studied civil engineer-

ing at the University of Nebraska.

. . . Continued on page 46
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William L Fahey

William L. Fahey, district engineer

in charge of construction, mainte-

nance, and administration for District

\'II of the State Division of High-

ways, retired December 1, 1955,

bringing to a close a notable engineer-

ing career of 27 years service with the

State of California. District \'1I com-

prises the three Counties of Ventura,

Orange, and Los Angeles where much
of the state highway work being done

is in the development of a freeway

system for the Los Angeles metropoli-

tan area, which is fast becoming rec-

WILLIAM L. FAHEY

ognized as comprising just about all

of the three counties of the district.

Bill was born in Lyons, Iowa, and

received his early education in the

grade and high schools of that city.

He received his university education

at the Iowa State College of Agricul-

ture and Mechanics Arts at Ames,
where he received his bachelor of sci-

ence degree in civil engineering in

1914. It will be recalled that this col-

lege has maintained the Iowa Engi-

neering Experimental Station that has

contributed so much to basic engi-

neering knowledge concerning high-

way construction and operation.

Among this college's distinguished

alumni is Thomas H. MacDonald, who

was U. S. Commissioner of Public

Roads for many years, and recently

retired.

Worked in Iowa

Bill's first engineering position w as

inspector and resident engineer for the

Iowa Engineering Company. He then

worked as assistant city engineer of

the City of Clinton, Iowa. Following

these assignments he worked for the

Iowa State Highway Commission as a

bridge construction engineer and later

as assistant county engineer and

county engineer for Clay County,

Iowa. Then came World War I in

which he served the Army as a 2d

lieutenant. At the close of the war.

Bill resumed civilian life by engaging

in private practice as a civil engineer

and also doing city engineering \\ork,

until 1928 when he came to Califor-

nia, accepting a position as engineer-

ing draftsman in the Los Angeles dis-

trict office.

Fahey rapidly advanced in state

service through the positions of assist-

ant resident engineer, resident engi-

neer, becoming assistant district main-

tenance engineer on September 1,

1936. Bill was promoted on March 28,

1938, to fill the position of District

VII maintenance engineer, which po-

sition he held until November 1, 1948,

when he became district engineer.

This position in which he has respon-

sibilities for the functions of highway

construction, maintenance and admin-

istration in District VII he held until

his retirement. This has been an im-

portant period in state highway his-

tory because, with the Collier-Burns

Highway Act of 1947 going into ef-

fect, increased financing has greatly

stimulated freeway construction par-

ticularly in District VU.

Fine Record

While Bill has been the administra-

tive head of the District VII Con-

struction Department, over 150 miles

of multiple freeways and expressways

have been completed in this district

at a total cost of some 1350,000,000. As

administrative head of the district

maintenance department he has had

responsibility for taking care of the

1,417 miles of the State Highway Sys-

tem in District VII. The work of the

district has been steadily mounting. In

1948 there were 688 employees on the

a1
GEORGE UNGSNER

Langsner to

Succeed Fahey
George Langsner, Assistant District

Engineer, Programs and Budgets for

District VII, was promoted to fill the

position vacated by District Engineer

W. L. Fahey.

Langsner started work for the Divi-

sion of Highways
on a survey party

after graduation
from California In-

stitute of Technol-

ogy in 1931.

He was princi-

pal assistant resi-

dent engineer on

the construction of

the Arroyo Seco

Parkway, now the Pasadena Freeway,

and resident engineer and utility co-

ordinator on the Terminal Island Free-

way construction. His experience also

includes four years of right of way
work.

Langsner became district utility en-

gineer in 1947 and was promoted to

assistant district engineer, design, in

1949, In that capacity he was respon-

sible for the design of many of the

metropolitan freeways in the down-
town Los Angeles area. He was as-

signed to program and budget duties

in 1954.

Born in Brooklyn, New York,

Langsner attended grade school there

and high school in Ontario, California.

He is a member of the American

Society of Civil Engineers, the Ameri-

can Right of Way Association, the

Highway Research Board and the en-

gineering honor fraternity Sigma Xi.

He also has served as editor of the

Cal Tech Aliniiiii Review and is past

director and Vice President of the

Cal Tech Alumni Association.

Langsner, who lives at 101 Pamela

Road in Arcadia, is married and has a

son and a daughter.

staff pay roll, while in 1955 the num-

ber is 1,464.

Bill's many friends and associates

within and outside state service gath-

ered to do him honor at a retirement

dinner part\- held at the Rodger

. . . Coniinue6 on page 46
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A. I. "Irv" Rivett

A. I. "Ir\ " Rivett, Safet\- Engineer
for the Division of Highways, retired

on October 7, 1955, bringing to an

end 40 years of service w ith the State.

The past 17 years of his career \\cre

in safety work. The present-da> em-
ployee safet_\- program now in opera-

tion throughout the 1 1 highway dis-

tricts in the State was developed
largely by Rivett.

In 1938, he was called in as assistant

engineer in the newly-formed Safety

Department, forerunner of the present

Traffic Department. For the next few

A. I. RIVETT

years he toured the State lecturing

before civic and school groups on the

engineering aspects of highway safety

and accident prevention. Rivett was
one of the first men in the country to

mount a movie camera in the w ind-

shield of his car so that he could catch

candid shots of traffic violators in

action as he traveled over the state

high\\ays going to or from his assign-

ments. He used some of this film to

illustrate points in his lectures.

Employee Safety Program

It was shortly after coming to work
in the Safety Department that Rivett

began to realize the need for an em-
ployee safety program within the

Division of Highways it.self. During
the next few years he initiated and
developed such a program with the

result that in 1945 he became Safety
I'ngineer for the division, devoting
himself 100 percent to employee
safety.

In 1950, full-time safety supervisors

were appointed for each of the 1

1

highway districts in the State, and for

Headquarters departments with large

field or shop forces putting into effect

one of the first over-all employee
safety programs among highway de-

partments in the Country.
Under Rivett's direction, these men,

along with assistant safety engineers

working out of the headquarters office

in Sacramento, travel through their

districts and the state supervising em-
ployee safety programs, inspecting

shops and yards and visiting mainte-
nance and other field crews on the

job, on the alert for unsafe equipment
or work practices that might mean
loss of life or limb to one of their

fellow employees.

Rivett and his crew have used many
methods in addition to the inspection

tours to get their message over to

the 11,000 employees in the division.

Posters, lectures, movies, filmstrips

and reaction tests all play their part.

Accident Frequency Drops

Since 1940, when the employee
safety program started, the accident

frequency among division personnel

has dropped to well below half of

what it was 15 years ago.

An additional responsibility assigned

to Rivett since 1951 has been the co-

ordination of the employee suggestion

system for the Division of Highways.
In the past four years he has processed
about 1,650 suggestions submitted by
state employees to the State Merit
Award Board.

A man of broad interests, Rivett has

an impressive list of "firsts" to his

name. He is a charter member and
past state vice president of C. S. E. A.
and one of the founders and past

president of the State Employees
Credit Union. He is a charter member
of the Valley Chapter of the Amer-
ican Society of Safety Engineers,

. . . Continued on page 46

A. L. Anderson

District XI of the State Division of
Highways is losing the services of one
of its most loyal and conscientious
employees in the person of A. L.
"Andy" Anderson who has an-
nounced his retirement on December

1, 1955, after 36

years with the
State Division of

Highways.
Andy was born

January 15, 1894,

in LaMont, Illinois,

where his early

bo >• hood was
spent. Then as

A. L. ANDERSON
n^,,,^ however,

California's golden gleam could not be
denied and Fresno's school bells were
soon beckoning him to class. In prep-
aration for his future career, he spe-

cialized in several business schools,

after his ties were severed with the

local high school. In 1913 he decided
to tr\' the life of a rancher, but this

was interrupted in 1915 when he an-

swered his country's call and entered

the U. S. Navy as a yeoman, serving

throughout World War I.

November 17, 1919, began his em-
ployment with Highways as an assist-

ant clerk in his home town of Fresno,

the headquarters for District VI. Less

than t\vo years later he had risen to

chief clerk of the district, continuing

to occupy that important position un-
til September 1, 1933. At this time,

E. E. Wallace, now retired. District

Engineer of District VI was trans-

ferred to the fledgling District XI as

District Engineer, and gathering the

best of District \T including Chief

Clerk Andy, moved bag and baggage
to San Diego.

During his long career with High-
ways, Andy has seen many improve-

ments in accounting techniques placed

into effect as our division has grown
and grown, no few of which are his

own ideas now become policy. He is

a charter member of the C. S. E. A.

and served as the first secretary of the

Fresno Chapter. His interest in em-
ployee welfare and efficient operation

has remained uppermost in his mind,

. . . Continued on page 46
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A. I. RIVETT
Continued from page 45 . . .

charter member and past president of

the State .Men's Club and one of the

organizers of the State Men's Speai^ers

Club. He is also a charter member of

the Public Relations Round Table

of Sacramento.

Native of Sacramento

He also served as editor of the State

Employee, the official publication of

the C. S. E. A., and was the first

to issue the paper in tabloid form, its

present format. He also served on the

Committee on Safet\' of Maintenance

Personnel of the National Highway-
Research Board.

A native Sacramentan, Rivett at-

tended grade and high school in Sac-

ramento. His first job with the Cali-

fornia Highway Commission, fore-

runner of the Division of Highways,
was in 1912 as a draftsman with the

District III office, then located in Sac-

ramento. For the next 1 1 years his

state service was interrupted with

time out for engineering studies at the

L'niversit\- of Nevada and two periods

of service with private electrical con-

cerns. In 1923 he became an engineer

in the Division of Water Resources.

Six \ears later he returned to the

Division of Highways to accept an

appointment as assistant maintenance
engineer for District X, w hose head-

quarters at that time also were in Sac-

ramento. In 1933 he moved to Stock-

ton when the District X offices were
transferred there. He returned to

Sacramento in 1938 when he was
appointed assistant engineer in the

newly created Safety Department.

Rivett and his wife, Ora, live at

2722 Fifth Avenue in Sacramento.
They have two sons, Donald, a place-

ment officer with the California Youth
.\uthority, and Dexter, with the

public relations section of the AIc-

Clatch\' Newspapers; a daughter,

Leora, and six grandchildren.

A. L. ANDERSON
Continued from page 45 . . .

and he leaves to his successor un-

doubtedly the best organized depart-

ment in the State. He and his wife,

Frances, have their home at 4630
Norma Dri\e, San Diego, and plan

after extensive traxeling to just rest

and pursue the elusive fish, and cheer

the local baseball team to victory.

Latel\- the shutterbug has bitten him
and lie is in the throes of gathering

color pictures of all and sundry. And
iust to keep from getting old, he has

admitted that he may return to one
of his earliest loves, bowling. Return,

that is, if he has time. Our best \\ ishes

are extended to an exemplary em-
ployee and an unsurpassed depart-

ment head as he enters retirement, A.

I,. Anderson.

EARL T. SCOTT
Continued from page 43 . . .

from Stanford University in 1914

w ith a degree in engineering.

Scott is a member of the California

Societ\- of Professional Engineers, past

president of the Fresno Engineers

Club, past commander of the .\meri-

can Legion's 23d Engineers Post 345

and a member of the Transportation

and Highway Committee of the San

Joaquin Valley Council, State Cham-
ber of Commerce.

He also served as chief of engineer-

ing services for Region 6 of the Cali-

fornia Office of Civil Defense.

Scott's home is at 872 Peralta ^Vay
in Fresno. He has two sons, Thomas,
also of Fresno, and Robert, of Menlo
Park, and three grandchildren.

MOTOR VEHICLE REGISTRATIONS

Motor vehicle registrations are ex-

pected to reach 61 million in the

United States for 1955. Passenger cars

will comprise almost 51 million of the

total.

WILLIAM L. FAHEY
Continued from page 44 . . .

\ oung Auditorium in Los Angeles on
the evening of December 2, 1955.

.Mr. and Mrs. William L. Fahc_\ at

the present time live at 8056 Langdon
Avenue, Van Nuys, in the San Fer-

nando V'alley. Their plans after retire-

ment include the development of 10

acres of hillv and canyon land in the

City of Oceanside, California, where
they expect to make their future

home.

WELCH SUCCEEDS SCOTT
Continued from page 43 . . ,

.\fter a few \ears of engineering work
on railroads and highways in that

state, he came to California in Sep-
tember, 1929, and joined the staff of

District I, Division of Highways at

Eureka, as a draftsman.

In 1933 Welch moved to Los An-
geles, where he first served as resident

engineer on construction jobs. During
the next nine years he worked on
highwa\' design, specifications and
estimates, planning, and administra-

tion, most of the time in District VII
(Los Angeles, Orange and \"entura

Counties) and part of the time in Sac-

ramento headquarters office.

During \\'orld War II AVelch

served three and a half years with the

\J. S. Alarine Corps. For most of that

time he was the operation officer of

an engineering battalion, serving on
Guadalcanal and in other Pacific com-
bat areas. He held the rank of Alajor

at the time of his relief from active

duty.

In Charge of Traffic Surveys

For two years after his return to

the Division of Highways, he was in

charge of the origin and destination

surveys of traffic which served as a

basis for metropolitan freeway plan-

ning in the San Francisco Bay area.

He then returned to the Los Angeles

area to take charge of materials inves-

tigation survey and design for free-

ways and other state highways there.

In November, 1949, Welch was as-

signed to the division's Headquarters
J

Design Department. While serving as f

administrative assistant to the Engi-

neer of Design, his responsibilities

have included development of Cali-

fornia's recognized outstanding high-

way designs, and final design review i

of construction plans for the state's

expanded program of metropolitan

area freeway development and other

higiiwa\' improvements.

Welcii is married and has two
grown sons, AVilliam R., living in Sac-

ramento, and Richard J., San Fran-

cisco.

Tw enty years from now the Amer-
ican consumer will be using 60 per-

cent more oil than he uses today,

according to the National Automobile

Qub.
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Dave Longford

DAVE LANGFORD

Dave Langford, Highway Cliicf

Clerk I, District \\ San Luis Obispo,

retired on December 31, 1955, after

.>5 >ears of notable stare serxice.

Dave was eniplo\ed b\ tiie State

on May 7, 1921, as a clerk and since

1923 has been con-

tinuously in charge

of the District \'

accounting office,

advancing steadilv

through man y
grades to his pres-

ent position.

Born at .Milton,

California in 1893,

Dave was gradu-
ated from Stockton Commercial Col-

lege in 1912. He worked as an ac-

countant for the Sterling Iron A\'orks

in Stockton until the outbreak of

World War I when he enlisted in the

United States Navy, serving two
years, chiefly in Scotland and France.

He was discharged as pharmacist mate
first class. He then was employed bv
the Shell Oil Company, Stockton, and
E. C. Loomis and Son, Arrovo
Grande, before entering state service.

Dave has been verv acti\e in affairs

of the California State Employees' As-
sociation, serving in a number of
Chapter 10 offices, including president
in 1939 and delegate to the General
Council several times, where, in 1937,
he was elected treasurer and there-
after a member of the Board of Di-
rectors of the CSEA headquarters or-
ganization.

\n ardent sportsman, Da\e expects
to devote his energies to hunting and
fishing throughout the West. hL lei-

sure will be spent at his home, 652
Mitchell Drive, San Luis Obispo, and
visiting his son and twin granddaush-
ters in Santa Barbara.

REWARD FOR KIT CARSON
Kir Carson's former employer of-

fered a 1-cent reward for the return
of 1 6-year-old Kit when, according to
the National Automobile Club, he ran
away from Missouri to become a fur
trader and guide in New Ale.vico.

Appointment of J. W. \'ickrey and
Charles E. Waite as Dcput\- State

High\\a\- Engineers for the California

Di\ision of Highwaxs was announced
on November 17th by State Highway
Engineer G. T. McCoy.
The appointments were made ret-

roactive to November 3, 1955, two

J. W. VICKREY

da\s after the retirement of Ridgwav
Al. Gillis, who had been Deputy State

Highway Engineer since 1950.

Because of the increased workload
which has developed in California's

accelerated state highway program,
McCoy said, two deputies were being
appointed to provide the "additional

top level administrative assistance re-

quired to handle the increasing pro-
gram."

In this first reorganization since

1947 of the top management struc-

ture of the Division of Highwa\-s,
N'ickrey was designated as Deputy
State Highwa\- Engineer—Engineering
and Waite as Deput\- State Highwa\'
Engineer—Administration and iMan-
agement.

Both men have been serving as

Assistant State Highway Engineers,

and were selected for promotion from
a recently established civil service list.

J. C. Womack, Planning Engineer
for the State Division of Highways
since 194K, was named to the position

of Assistant State Highway Engineer-
Planning. He will fill the position for-

merly held by X'ickrey.

Assistant Planning Engineer John
A. Legarra has been promoted to the

CHARLES E. WAIIE

Planning Engineer post formerly held

by Womack.
Along with these changes, McCoy

announced the assignment of person-

nel and public relations functions for

the Division of Highways to J. P.

J. C. WOMACK J A. LEGARRA

Murphy, principal highway engineer

who has been in charge of public re-

lations. The new duties which Alur-

phy is assuming were formerly car-

ried out b\- \\'aite.
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Shasta County

Project Now
Is Completed
The contract for the foui-lane di-

vided highway from Alountain Gate

to Bass Hill in Shasta County has been

completed. This is the culmination of

construction begun in 1953 to improve

the highway from Redding to Shasta

Lake.

The first contract let in that year

covered the grading from Boulder

Creek to Project City. Fredrickson &
Watson Company completed the work
at a bid price of' $555,555.55.

The next spring, a contract was

awarded to Rice Bros., which covered

paving for this grading contract and

extended the grading and paving to

the foot of Sulphur Creek Hill in Red-

ding. This work was performed under

a bid of 1579,390.

Later in the year, a contract was

awarded to Fredrickson & Watson
Company for grading and paving

from Project City to Mountain Gate

for $686,680.

Expenditures $2,607,181

Just before the first of 1955, another

contract was awarded to Fredrickson

& Watson Company for grading and

paving from .Mountain Gate to Bass

Hill for $785,555.55. This is the con-

tract just completed.

The expenditures on these sections

and their lengths are:

Fredrickson & Watson Co.

(included in Rice

contract) $555,555.55

Rice Bros. 5.2 miles 579,390.00

Fredrickson &
Watson Co... 3.7 miles 686,680.00

Fredrickson &
Watson Co.. 2.9 miles

Totals

785,555.55

11.8 miles $2,607,181.10

The first thing that impresses the

driver on the new highway is the

scarcity of traffic. After being accus-

tomed to driving on the old liighway

which was crooked, narrow, and fre-

quently loaded to capacity, he gets on
the new one and feels like asking

"where did ever\'body go?" Well, all

the traffic which was on the old high-

way is pr-esent plus an additional small

percentage. When traffic from the old

highway was turned into a new facil-

iooking northerly along new alignment towards Bass Hilt from Mountain Gate. This photo taken during

construction shows old highway on left.

ity capable of comfortably handling

at least four times as many vehicles as

the old one, they did not appear to

be nearl\' as numerous.

Sacramento Canyon Project

J. W. Trask, District Engineer of

the Division of Highways at Redding,

says this 1 1.8-mile improvement might

well be considered the start of the

Sacramento Canyon's improvement.

While its location is not definitch' in

the canyon, it would have been very

poor policy to start construction in

the real canyon north of Shasta Lake

and leave this bottleneck between

Redding and the relocated highway

around Shasta Lake.

As the status of construction stands,

right now the highway between Red-

ding and Shasta Lake has been im-

proved to current standards. The road

around Shasta Lake, relocated when
the dam was built, while not up to

current standards, will provide service

at least until the improvements in the

canyon are completed.

North of this section, there are now
underway two grading contracts and

the Dog Creek Bridge contract. The
aggregate cost of these will be about

$3,000,000.

There still remains about 2 1 miles

to be relocated and constructed be-

yond the end of the current construc-

tion and the new Sacramento River

bridge in North Dunsmuir.
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Traffic Lines Marking Equipment Specially

Built by Highways Division

By EARL E. SORENSON, Equipment Engineer

R AiLw A\ TRAINS, operated by skilled

crews, require steel rails and flanged

wheels to control them, keep them in

their paths of travel, prevent collision,

and guide them to their destination.

1 ligli\\a\' traffic depends on painted

lines and the eccentricities of drivers

of varying skill.

Each highwa\' unit is of ver)- small

tonnage in comparison to that of a

railway unit. However, there are

many thousands of cars and trucks

operated, for each train, and each one

has lethal possibilities if not properly

handled and controlled.

No doubt most of you have won-
dered what lies behind the signs and

the familiar stripes that are painted

on our highways and which flow

smoothly for thousands of miles to

direct }ou in the proper travel paths.

Striping a modern complex highway
requires the utilization of the most

modern technique on the part of to-

da\"s traffic engineers, for stripes must

not only be designed and positioned

to make manipulation of vehicles

natural and easy, but they must be

designed to convey control messages

in a manner so simple that even the

poorl\' informed driver can under-

stand and follow them.

Concepts of Traffic Control

The latest concepts of traffic con-

trol, through stripes and signs, as con-

ceived by the traffic engineers, would
be of httle value without the modern
equipment and machinery to place

them in effect. The striping of our

highways has become a major opera-

tion, and requires this specially-built

equipment and machinery to accomp-
lish the desired results without exces-

sive cost.

The Equipment Department of the

California Division of Highways has

pioneered in the development of mod-
ern, fast, economical highway marking
machines. Approximately 30 other

states have built markers following, to

a large degree, the Equipment De-
partment's design. Plans have also been
requested by several South American
countries, as m ell as some of the states

and territories in the Commonwealth
of Australia.

The modern highway marker, as

designed and built by the Equipment
Department, is capable of not onlv

painting the stripes, but of precleaning

the surface to be painted, placing the

stripes, and applying reflector-type

glass beads, all in one combined op-

eration. It is capable of continuing this

process for long periods with ordy

necessary shut-downs for loading

paint and rest periods for the skilled

maintenance crews who operate it.

Composite IMochine

The composite machine is made up
of a three-ton cab-over-engine tv-pe

truck chassis with a special flat-rack

body, the truck pushing a marking

Modern trafTtc line marker with "mother" truck
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LEFT—Arrangement of paini tanks showing air driven mechanical agitators. RIGHT—Close up of compressor and paint tanks using air-driven mechanical agitator.

machine which is equipped with a pressor, air receiver, paint tanks The cylindrical pressure tanks are

motor-driven cleaning brush, paint equipped with either electric or air mounted vertically, in such a manner

gun, and bead dispensers. agitators, a solvent tank, and an en- that they may be readily and easily

The truck, which requires a long gine-generator when equipped for filled with paint by removing the top.

wheelbase and bed, carries an air com- electric-motor-driven paint agitators. They ma>- be flushed and cleaned by

LEFT— Interior view of ^'mother" truck. RIGHT—Control panel on main compress of "mother" unit.
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means of a drainage system through

the bottom of the truck-bed. Paint

solvent is carried in an auxiliary tank,

under pressure, and piped so that all

lines and equipment may be flushed

clean at the end of the day's work.

Agitation of the paint is accom-

plished either by means of electric or

air-driven agitator paddles. Either sys-

tem gives satisfactory" results.

Winter Operations

For winter operations, the traffic

line paint is passed through a shop-

designed hot water heater mounted on

the front of the truck and obtaining

its hot water supply from the truck

radiator. The heater can be adjusted

to bring the temperature of the paint

to the desired level for application.

The truck is equipped with a large,

vertically adjustable rear platform for

the dual purpose of facilitating the

loading of the paint and the placing

of traffic-marker cones to protect the

new ly painted stripe during the dry-

ing period.

An automatic chute is now in proc-

ess of being designed which will

permit the placing of these traffic

cones by a man standing in the bed

of the truck.

A metal canopy is provided which
covers the entire truck bed, and af-

fords protection, from the weather, to

the men and equipment.

The marking machine, which is

pushed ahead of the truck, is designed

for one-man operation. The controls

are largely automatic and are located

in the machine's cab, within easy reach

of the operator. The marking ma-
chine, which is guided by the oper-

ator, is provided with a sight, or

pointer, to assist in the accurate align-

ment of the stripe. This arrangement

requires that the truck driver main-

tain his truck in an approximate posi-

tion only, the accurate location of the

stripe being under the control of the

striping machine operator.

Most Effective Results

Stripe spacing, paint control, and

bead placing, as well as the alignment,

are under the control of the operator.

The most effective results are ob-

tained at an approximate five mile-

per-hour speed.

Placing the stripes, with this equip-

ment, consists of only three opera-

tions. First, the placing of signs, by a

pilot vehicle, to warn oncoming traffic

that the striping equipment is follow-

ing; next, the actual striping opera-

tions, including the placing of pro-

tective marker cones; and the final

step, the gathering up of the protec-

tive marker cones when they have

accomplished their purpose. The three

steps are carried on simultaneously.

The operation of this complicated

striping equipment is under the super-

vision of the Maintenance Department
of the Division of Highways. They
have developed highly skilled crews,

who operate these machines with

efficiency and a minimum of dela\'.

Like all machinery of a complicated

nature, the successful operation de-

pends upon the skill of the operators.

The striping crews are deserving of

credit for the results.

Equipment Design for Safety

Striping must, of necessity, be car-

ried on under heavy traffic conditions,

which involves some hazard to the

men. While safety records for this

operation are excellent, insofar as this

State is concerned, the Equipment
Department is continuing equipment

design studies to improve the equip-

ment from this standpoint.

It is possible that the marking ma-
chine, which is pushed ahead of the

truck, may be eliminated by using a

long wheelbase vehicle with a front-

wheel drive. This would make pos-

sible the elimination of the drive-

shaft and rear axle, which would
permit the marking machine and the

operator to be suspended near the rear

of the truck and bet\veen independ-

ently mounted rear wheels, thus af-

fording him protection from traffic

and also combining the present two
units into one.

Study is also being given to the

feasibility of suspending the marking

machine from the front end of the

truck by cantilever support, and con-

trolling it from the truck cab.

With the cooperation of the Main-

tenance Department and the benefit

of their operating experience con-

tinued improvements will be added to

the complicated equipment used in

this important phase of traffic control.

NEW BUDGET
Continued horn page 35 . . .

Stanislaus County—US 99, vicinity

of Ceres and Alodcsto, $2,000,000.

The major construction projects in

the budget affect nearly 300 miles of

state highways and provide for 45

bridges over streams and 165 other

structures, including highway separa-

tions and railroad separations. Ap-
proximately 135 miles of the proposed

improvements involve full freeways,

which when completed will bring

California's total of full freeways to

more than 500 miles. In addition, the

65 miles of proposed expressway and

other multilane divided construction

(with some intersections at grade)

will increase the State's total of multi-

lane divided highways of all t\pes to

nearly 1,900 miles, or some 13.5 per-

cent of the 14,000-mile State Highway
System.

Over-all Budget $348,704,600

The over-all budget total, including

certain allocations for such nonstate

highway purposes as city streets and

county roads, is $348,704,600. Of this

amount $37,983,000 is for nonstate

highway expenditures, including $27,-

660,000 to cities for city streets (%
cent per gallon of the gasoline tax);

$6,530,000 in the federal aid secondary

funds for county roads; $3,707,000 in

state funds to counties to assist in the

required matching of federal aid sec-

ondary funds; and $86,000 for out-

door advertising supervision.

Apart from the $247,338,000 for

major construction purposes, other

state highway items in the budget in-

clude: $25,000,000 for maintenance;

$6,850,000 for administration; $4,507,-

600 for contingencies; $18,026,000 for

preliminary engineering; and $4,500,-

000 for buildings and plants.

DRIVING NEAR PARKED CARS

When driving near parked cars,

drive with care. Drive as far away
from the line as conditions Avill per-

mit. And look ahead. Practice the

habit of anticipation. Be alert for any

indication of movement among the

cars, for any indication of erratic

movement among the adults or chil-

dren on the sidewalk.
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Finclinqs
The Effect of Clay on tfie

Quality of Concrete Aggregates

By BAILEY TREMPER, Supervising Materials and Research Engineer,

and W. E. HASKELL, Associate Materials and Research Engineer

CLAY * when it is present as a coat-

ing on the surfaces of the mineral

particles that constitute concrete ag-

gregate has long been regarded as

deleterious. Evidence of this may be

found in many specifications that re-

quire the aggregates to be "free from
clay or other deleterious coatings" or

by requirements that the aggregates

shall be washed. The enforcement of

restrictions against clay generalh' are

in the form of a maximum limitation

on the percentage passing No. 200 (or

finer) sieve as determined by wet siev-

ing (wash). But this test does not

distinguish between clay and inert

dust nor does it furnish a clue as to

the degree of activity of the clay, if

it is present. The inclusion of the No.
270 sieve in the sieve analysis, although

a step in the right direction, has not

resulted in the needed discrimination.

Wet Sieve Analysis

Because of the shortcomings of the

wet sieve analysis, and the time re-

quired to complete it, personal judg-

ment is often resorted to as a means of

evaluating the cleanliness of the aggre-

gate. Frequently such opinions cannot

be justified by the results of wet sieve

analysis. If the investigation is carried

far enough to make concrete with the

questionable aggregate and the same

material after thorough scrubbing it is

not unusual to find that the suspected

clay has not reduced the strength sig-

nificantly. Instances are on record of

the use of a soil as an admixture to

concrete with evident improvement in

workability and without serious effect

on the compressive strength, partic-

ularly if the mix was lean and harsh.

On the other hand there is a great deal

of evidence showing that excessive

* The term "day" is used in a broad sense and
may not necessarily be restricted to the true
clay minerals. It may include mixtures of col-
loidal particles with finely divided inert ma-
terial such as silt. The term is intended to
include only mixtures that contain colloidal
particles and exhibit some decree of plasticity
as distinguished from inert rock dust.
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Relationship between sand equivalent and compressive strength

amounts of clay whether in the form
of a coating or as discrete finely di-

vided particles iiave resulted in seri-

ous reductions in strength. There is a

lesser amount of evidence to show that

the clay contributes to excessive vol-

ume change.

Sand Equivalent Test

These apparent anomalies ma\- be

explained b\ the deficiencies of

human judgment and the fact that no
test method has been available to yield

an evaluation of either the quantity or

the activity of the suspected clay.

Clearly a test of another type is indi-

cated. Tests of the desired type have

been developed in the laboratory of

the Materials and Research Depart-

ment of the Division of Highways.
These are known as the Sand Equiva-

lent Test which is applied to sand
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passing a No. 4 sieve and the sedimen-

ration test vliich is applied to coarse

aggregate.

The theory, background and devel-

opment of the sand equi\alent test has

liccn described in the technical litera-

ture.* Aside from an interdepartmen-

tal report, nothing has been published

concerning the functions of the sedi-

mentation test. The exact methods for

conducting the tests however have

been described and they form a part

of the Manual of California Test Pro-

cedures of the Materials and Research

Department.

Details of Manipulation

Although differing in details of

manipulation, because of particle size

of the aggregates involved, both

mcfiiods are based on the same prin-

ciple. Cla\' if present in the sample
either as a coating or in the form of

discrete particles is brought into sus-

pension in a dilute solution of calcium

chloride which causes colloidal parti-

cles to coagulate. The suspension is

allowed to settle for a definite period

and the height of the suspension is

measured. The units in which the re-

sults are expressed is different for the

two tests. Higher values of sand equiv-

alent indicate less clay while higher

sedimentation values indicate more
cla\-. The possible range in sand equiv-

alent value is from to 100 whereas
the range in sedimentation values is

from about 2 to 1.').

Laborator\- studies have been made
to determine the effect of variations in

sand equivalent and sedimentation

values of fine and coarse aggregates

on the quality of mortar and concrete

made from them.

SAND EQUIVALENT

Sand from one pit was treated to

yield five degrees of cleanliness rang-

ing from the pit-run material having
a sand equivalent of 18 to well-

scrubbed product having a sand equiv-

alent of 95. Tests of these sands when
mixed into mortar and concrete

showed that the compressive strength

decreased sharply, and the linear

shrinkage upon dr\'ing increased, as

the sand equivalent became lower
(i.e. more clay). The results of these

tests are shown in Figures 1 and 2.

* F. iN. Hveem, Sand-Equivalent Test tor Control
of Materials During Construction. Proceedings
of the 32d Annual Meeting of the Highway
Research Boerd.
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Clearly it is essential to control vol-

ume change within reasonable limits.

More Information Obtained

In order to obtain more information

on the range in drying shrinkage to be

expected in practice, and to learn to

what extent the sand equivalent ma\-

affect drying shrinkage, each sample

of concrete sand that was received in

the laboratory during a period of 15

months was tested for sand equivalent,

absorption and drying shrinkage of

mortar containing the sand. In all, 248

samples from 142 sources of supply

were tested by these methods. Figure

3 shows the results obtained in these

tests. The sloping solid line shows the

statistical relationship between the

two variables. The equation shown in

the diagram is the mathematical ex-

pression of the relationship. The
broken lines represent the probable

range in accuracy of the equation.

Statistical analysis shows that the cor-

relation is real and of a relatively high

order.

Sampler Tested

Most of the sands tested were pro-

duced to meet specifications that did

not include a sand equivalent require-

ment. The sand equivalent of many
was in the range of 60 to 80 although

a large number exceeded 80. In many
cases two or more samples were re-

ceived from the same source of supply
in w hicii event the results were aver-

aged and are shown as solid dots in

Figure 3. Open circles represent tests

of single samples from a given source

of suppl\-. It will be noted that the

majority of points that lie outside the

broken lines represent tests of single

samples. Had results of repeat samples

been available it is probable that some
of them would have conformed more
closely to the general equation.

The equation as derived means that

a sand having a sand equivalent of 60
produced twice the dr\ing siirinkage

that results from a sand equivalent of

92. Nearly all of the samples tested

complied with the specification re-

quirements that not more than 4 per-

cent shall pass the No. 200 sieve. The
establishment of a minimum value of
sand equivalent in the specifications is

thus seen to provide a means of im-
proving the (]uality of concrete that
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Figure 3

was not available formerly. A mini-

mum value of 80 was selected as the

best compromise between the desire

for highest quality and the abilit\- of

producers to meet the requirement

w ithout greatly increased expense.
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See Figure 3

W'itli fiirtlier reference to Figure 3

it \\ill be noted that a number of

sands, tests of which were made on

several samples, are represented b\

points that fall outside the broken

lines. These points all represent sands

produced in Xorthern California and,

further, can be grouped into a few
geographical areas. It is indicated

therefore, that there is some factor

otlicr than sand equivalent that affects

tir\ ing slirinkage. Other investigators

liave concluded that cement paste in

attempting to shrink is restrained 1)\-

the particles of aggregate and that tlie

greater the rigidit\" of the aggregate

the greater is the restraint to shrink-

age. It was further concluded that the

restraining effect of the aggregate was
related to its porosity as measured bv
the absorption test. Such a conclusion

is borne out by the results of the pres-

ent tests. In Figure ?, the average ab-

sorption of the sands plotted above

the upper broken line is 1.4 percentage

points higher than the average for the

sands which are plotted below the

lower dashed line. The data strongly

suggest that a correlation exists be-

tween absorption and drying shrink-

age and statistical analysis shows this

to be true. A computation of the

multiple correlation between sand

equivalent and absorption combined
and drying shrinkage shows that it is

exceptionally high. The adoption of

limitations on both sand equivalent

and absorption in the specifications

would furnish nearly a perfect control

on drying shrinkage insofar as it is

affected by the character of the sand.

The sand equivalent of an aggre-

gate can be improved b\- manufactur-

ing processes but a reduction in ab-

sorption would be difficult, if not
impractical, to accomplish. A strin-

gent limitation on absorption would
virtually eliminate some pits as poten-
tial sources of supply. The effect of

such elimination would present a seri-

ous economic problem.

SEDIMENTATION VALUE

Studies of the sedimentation value

<if coarse aggregates to date have con-
sisted of tests of eight %-inchx No.
4 gravels, which are considered to

represent fairly the range of available

65
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FACTORS IN OUTPUT OF HIGHWAY ORGANIZATIONS

By HARMER E. DAVIS, Director

Institute of Transportation and Traffic Engineering,

University of California, Berkeley

Over the past decade enlarged pro-

grams of highw a\' construction initi-

ated by the states, and stepped-up fed-

eral-aid appropriations have called for

continually increased output from the

state highway departments of plans,

designs, specifications, and construc-

tion supervision relating to new con-

struction, and of operational control

of increasing lane-miles of existing fa-

cilities. All indications point toward
the necessity of a further marked in-

crease in output to meet the demands
of highway transportation in the

decade ahead.

Highway engineering agencies, the

countrj' over, have achieved a remark-

able record of new and improved fa-

cilities put in place since 1945. They
have done this by marshalling in-

creased manpower and by a gradual

development of time-saving tech-

niques. But there now appears to exist

a shortage of some 4,000 engineers in

the state highway departments alone,

according to a recent survey.^ With a

substantial further acceleration of

highway construction programs on a

nation-wide basis, which seems prob-

able, a very critical manpower situa-

tion could develop. However, those

who have looked into this rising prob-

lem agree that it will be possible to

avoid an overly critical situation if

appropriate counter measures, some
already well-developed, are put into

general effect.

INVENTORY OF ENGINEERING
MANPOWER

It is my purpose here to analyze

some of the aspects of this manpower
and output problem, and to describe

some of the developments that are tak-

ing place.

As a first approach to a considera-

tion of the problem, it is helpful to

make an inventory of the factors

which bear upon the situation. These
include an inventory of present man-
power, and of the trends in produc-
tion of new manpower.

EDITOR'S NOTE: This study of

the engineering manpower problem

was presented by Professor Davis

at the annual meeting of the West-

ern Association of State Highway
OfTicials at Jackson Lake, Wyo.

Harmer E. Davis

In a survey made by the Highway
Research Board in the fall of 1954 it

was reported * that the number of

engineers employed by the highway
departments of the 48 states, the Dis-

trict of Columbia, Hawaii, and Puerto

Rico was 18,034. About two-thirds of

these departments also used the serv-

ices of private consulting engineering

firms to some extent, and it was re-

ported that 4,192 additional engineers

would have been needed if the con-

sultants had not been employed. Com-
bined, these are equivalent to 22,226

persons in engineering classifications

engaged on the 1954 state highway
programs. The report of the survey

also indicated that the highway de-

partments estimated they would have

needed 3,990 additional engineers in

order to work at maximum effective-

ness.

In the response to the survey, the

highway departments also estimated

the number of engineers they would
need for programs 50 and 100 percent

larger than their 1954 programs.

Granting that such inventories and
estimates contain elements of uncer-

tainty, nevertheless the order-of-mag-

nitude of such figures are useful and

significant in appraising the type of

situation we are dealing with here.

The estimates indicated that the mini-

mum number of engineers needed for

a 50 percent increase in the programs
would be about 8,700, and for a 100

percent increase almost 14,000. It is

presumed that these estimated needs

are based on a projection of utilization

of engineering personnel under cur-

rent methods of office and field prac-

tice. But the significant factor that

comes to mind immediately, as I shall

show later, is that it is unlikely that

engineers in any such numbers will

become available for recruitment, at

least for a considerable number of

years to come.

Significant Finding

There was another highly signifi-

cant finding brought out by a study

of the results of the survey: there ap-

pear to be appreciable differences in

the number of engineering personnel

(excluding maintenance engineers)

employed per dollar volume of con-

struction. It was calculated that the

ratio of engineers employed per mil-

lion dollars of capital outlay ranged

from 2.0 to 28.2, with a median value

of 7.2. Now it is quite possible that,

to some extent, differences in designa-

tion of personnel in engineering classi-

fication may account for this large

variation; some preliminar\- results of

a special study now going on in se-

lected states with very high or low
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ratios indicate that this is the case.

Another factor may be the charac-

teristics of the construction program.

Tiiere are some indications rliat \\ork

in urban areas, requiring more details

of planning, design and control, may
require more engineering personnel

per dollar volume of construction.

Bur this finding also leaves the thought

that some states have developed differ-

ent practices in the utilization of per-

sonnel in engineering classifications.

Pursuing this point one step further,

it was estimated in the study that, if

the utilization of engineers per million

dollars of capital outlay were held to

a value not to exceed the median value

found in the survey, for a 100 percent

expanded program some 26,000 engi-

neers would be required bv all state

departments instead of the indicated

35,000.

Distribution of Personnel

Another finding of the survey
which is of interest is the distribution

of personnel among the engineering

functions. The average distribution

for the state organizations is shown in

the following tabulation:

Percent

of

etigineering

Function personnel

Planning and txaiBc 6
Location 5

Road design

Bridge design

Construction

23

8

40

7

6
Admin., contracts, R/W, etc. .. 5

Materials and testing.

Maintenance

This indicates that if time- and
labor-saving procedures can be de-
vised functions which might certainly

be examined are those of the design
office and of construction control.

In the 1954 study by the Highway
Research Board, a sampling of cities,

consulting firms, and toll road author-
ities was also made. This was not in-

clusive enough to enable a firm esti-

mate of the total requirements for

these agencies; also it did not include
counties, townships, special highway
districts, or the engineering personnel
in other agencies of government per-
forming highway engineering func-

' tions. Thus an over-all picture is lack-

ing, although the survey does give

a reasonable guide to requirements
under current practices.

New Manpower Production

Soiuc statistics concerning trends in

civil engineering enrollments, pre-

pared by Professor R. A. Moyer,^
based on Engineers' Council for Pro-

fessional Development data published

by the American Society for Engi-

neering Education, are reproduced in

Tables 1, 2, and 3. Significant points

to be drawn from these data are as

follows:

TABLE 1. TOTAL COLLEGE ENROLLMENT AND
THE ENGINEERING ENROLLMENT IN THE
UNITED STATES IN 1940 AND 1947-1954

College enrolhnent

in the United States "

Percent

engineering

of
Total total

Year college Engineering college

1940 1,490,000 113,497 7.6

1947 2,333,000 244,390 10.5

1948 - 2,410,000 241,554 10.0

1949 __ 2,456,000 198,266 •> 8.0

1950 2,297,000 161,324'' 7.0

1951 - _ 2,116,000 147,694b 7.0

1952 2,148,000 158,518 b 7.4

1953 2,251,000 171,832'' 7.6

1954 2,499,750 187,454 b 7.5

" Includes graduate and undergraduate enrollment.
'' Includes only ECPD accredited institutions.

gineering college enrollment (in Engi-
neers' Council for Professional Devel-
opments accredited colleges) totaled

about IS7,454 in 1954 and is now in-

creasing at about 8 percent per year.

2. While, prior to World War I,

civil engineering attracted the largest

number of engineering students of all

the branches of engineering instruc-

tion, since 1935 the civil engineering

undergraduate enrollments have been
between 10 and 15 percent of the

total undergraduate engineering en-

rollments. In 1954, the total number
of civil engineering undergraduates in

Engineers' Council for Professional

Development accredited schools was
21,560, about 13 percent of the

total undergraduate engineering en-

rollment.

3. While the civil engineering de-

partments currently have only about

one-eighth of the total undergraduate

engineering enrollment, the number
of first degrees granted (B.S. or

equivalent) is something less than

one-fifth of the total first engineering

degrees granted. In 1954, some 3,597

civil engineers were graduated.

TABLE 2. ENROLLMENT OF CE, EE, ME AND THE TOTAL FOR ALL UNDERGRADUATE
ENGINEERING STUDENTS AT ECPD ACCREDITED SCHOOLS IN UNITED STATES

DURING THE FALL TERM FOR SELECTED YEARS, 1910-1954

Source: Journal of Engineering Education

Enrollmetit of undergradiuite engineering students

in United States during fall tertn

Total all

CE EE
Year Number % Ntmiber

1910 _.. 77,900 26 5,500

1920 .. 8,800 17 9,300

1925 __.. 12,200 22 17,500

1930 13,813 19 18,500

1935 -.. 7,800 13 10,000

1940 11,152 10 15,500

1945 6,820 10 11,100

1947 29,609 13 52,292

1949 27,135 15 40,946

1951 19,744 15 24,564

1952 _ 20,283 15 26,696

1953 20,882 14 30,916

1954 21,560 13 36,987

Total number of ECPD Schools, 150 in 1954.



TABLE 3. ENROLLMENT OF CE UNDERGRADUATES AND OF ALL ENGINEERING UNDERGRADU>
ATES AND THE NUMBER OF FIRST DEGREES GRANTED IN CIVIL ENGINEERING AND IN ALL
BRANCHES OF ENGINEERING AT ECPD ACCREDITED SCHOOLS IN THE UNITED STATES FOR
SELECTED YEARS, 1930-1954

Undergraduate enrollment

Civil Total all

First degrees granted

Civil All



B. .Mechanized methods of per-

toniiing operations;

1. Technical computations.

2. Accounting operations.

.1. Special techniques, such as:

a. Airphoto reconnaissance

of topoography, mate-

rials.

b. Photogrammetric map-

ping for location.

Comments on aspects of some of

these possibilities are given in the fol-

lowing paragraphs.

Recruitment and Reduction of Turnover

Because new engineering graduates

ma\' be in short suppK. especially

strong efforts at recruiting will prob-

ably be necessary to attract a share of

new men into the highway organiza-

tions. Not only is it necessary to bring

the possibilities of careers in high-

way engineering to students by many
kinds of recruiting techniques, but

also the keenness of competition from
other fields is making necessary an ex-

amination of what the job has to offer

the man. Young graduates are not mo-
tivated by salary alone; the challenge

of the work and the opportunity for

advancement appear also to be serious

considerations for today's graduates.

They will avoid jobs in which there

are likely to be several years of sub-

professional work; this places a pre-

mium on a recognizable engineer-in-

training program and advacement to

work carrying some professional chal-

lenge. .Many young men are also in-

quiring nor so much about the start-

ing salary but about the potentials 5,

10, or more years from now. Re-
cently, many highway agencies have

been able to raise the entrance salaries,

but relatively little has been accom-
plished in the higher grades. This re-

duction in salary range has no doubt

been the reason why good men have

been attracted elsewhere after two
to four years in this field. Perhaps the

next step should be to raise the sal-

aries of the top administrators so that

adjustments can be made all down the

line.

Contracting for Engineering Services

The practices of high\\ay agencies

in their use of private engineering

firms to perform selected engineering

services vary widely. A report of a

recent study on this subject is avail-

able.'' The first consideration here is

the most effective utilization of con-

sulting services ^\•ithin the framework

of the over-all operations, and the

selection of contractual agreements to

achieve this.

Improved Utilization of Existing

Professional Personnel

There are two aspects to the matter

of utilization of professional engineer-

ing personnel. One relates to the seg-

regation of professional and nonpro-

fessional tasks or functions, and the

other relates to possibility of draw-

ing on personnel trained in other dis-

ciplines or fields to perform profes-

sional functions now ofter performed

by engineers.

Information assembled by the Na-

tional Manpower Council^ indicates

that the ratio of supporting techni-

cians to professionals is considerably

lower in engineering than in other

professions such as medicine. The val-

uable time of a physician is devoted to

the actual use of medical skill and

judgment; other functions are per-

formed by nurses and laboratory tech-

nicians. Perhaps one of the difficulties

we encounter in engineering is a lack

of a clear distinction between the

purely technical and the purely pro-

fessional—and perhaps this is where

some heavy thinking needs to be

done. At any rate, the key to this

situation on a practical basis may have

to be a job analysis and job reclassifi-

cation procedure. Already in some

departments, jobs such as draftsmen,

delineators, computers, etc., are well

established. Perhaps what needs to be

done is to make them more highl>-

valued vocations, with reasonable re-

wards for long and productive service.

At any rate, when jobs of this kind

are disentangled from the engineering

professional ladder, personnel can be

recruited from high schools or else-

where, and trained through short-

term, specialized courses. This kind of

procedure offers great opportunities

for increasing the output of a limited

supply of experienced professional

personnel. It was utilized very effec-

tively early in World War II, in turn-

ing out a vast fleet of aircraft.

The use of professional people

trained in disciplines other than engi-

neering is proving advantageous to a

number of highway departments. Stat-

isticians, economists, accountants, and

business administration graduates can

perform certain functions just as

readily as can engineers. Some of the

functions such as right-of-way acqui-

sition, traffic analysis and forecasting,

and budgetary analysis and forecast-

ing are areas that may be worthy of

study in this respect.

Organizational Factors

Because there are usually no clear

guides or direct means of evaluation,

the \\ av an organization does business

is generally developed by trial-and-

error methods, and continued by in-

ertia. The staff resists even slight

modifications because of the collective

pain caused by such changes.

Organizational changes conceived

bv outsiders, however well-inten-

tioned in the interests of efficiency,

often have unforseen side effects. A
smoother change can frequently be

developed by the man on the job, but

he often lacks the opportunity to

make the change and live with it.

Here is an area that may be worthy

of your critical examination. I am sure

that many of you can think of

changes in the legal and/or adminis-

trative procedures which would re-

duce lead time and the human time

consumed in getting out projects.

Urgencies and crises will provide

the opportunities for organizational

changes, and that agency is fortunate

which has carefully analyzed what

changes are desirable and takes ad-

vantage of a crisis to put them into

effect.

streamlined Office and Field Procedures

Dozens of ideas have been emerging

in recent years about ways of reduc-

ing time and technical labor through

improved office and field procedures.

Standardization of certain features of

plans and specifications is a possibility.

Decrease in data required on plans is

another; I recently heard of an engi-

neering department where one design

division was using 50 percent more

time than another for plans because

greater detail was presented, yet it was

found that the facilities constructed

were similar and the results produced
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w ere equal. The development of tabu-

lar data instead of making computa-
ti(jns, or of simplified methods of rec-

ord keeping, are other examples.

Mechanized Methods of Performing

Operations

New methods of using machines
for many formerly- laborious com-
putational processes are developing

rapidly. For example, the California

Division of Highways recently re-

ported ^ a method of handling traverse

computations on its IB.M machines.

Likewise, special processes, or adapta-

tions thereof, such as photogram-
metric survey methods on location,

are developing. These entirely bypass
some of the older procedures. A
growing number of reports is becom-
ing available on the use of mechanized
field and office operations.

CURRENT DEVELOPMENTS

A realization of the importance of
the manpower and output problem
has led to a number of activities, now
going on, which can be of aid to the
highway departments. The Highway
Research Board study of last fall is

being supplemented by a detailed

technical-personnel study in six states.

In additiion, the board has been getting

information from the states on their

time- and labor-saving possibilities,

with a view to pooling the informa-
tion and making it available. Prelimi-

nary results * are apparently showing
a wealth of information, which will

be summarized and issued as rapidly

as possible. The developments include

the following:

14 States report using personnel from other

disciplines with time savings for the

engineering staff.

34 States report having realigned functions

of divisions with increased efficiency.

35 States report the use of mechanized pro-

cedures basic to compiling road inven-

tory and related data.

12 States report having mechanized pro-
cedures for traffic assignment compu-
tations.

16 States report having evolved rule-of-

thumb methods for quick evaluation of

alternate routes.

10 States report having developed high-

speed computer methods for determin-
ing yardage for earthwork or for

drainage strucnires.

34 States report having replaced bridge

computations by use of tabular data.

4 States report having developed new
methods in final cross-sectioning.

19 States report having modified specifica-

tions to simplify methods of measuring
items.

20 States report having developed short cuts

in routine materials testing.

16 States report having developed short cuts

in traffic field studies.

To supplement the research on
time- and labor-saving methods and to

fill in the gaps in knowledge which
will permit a general appraisal of the

manpower problem, a committee of

the Highw av Division of the Ameri-
can Society of Civil Engineers, under
the chairmanship of Carl Fritts, and
supported by the Automotive Safety

Foundation of Washington, D. C, has

been working in recent months and
should be able to give some detailed

information later.

The use of high speed computers
has found important application in

many fields of industry. A special

study to determine the use and ap-

plicabilitv' of several schemes of such
computational methods is being made
in the U. S. Bureau of Public Roads.

SUMMARY COMMENT

The increasing tempo of highway
development, and the prospects of still

further increase in the years ahead,

liighlights the problem of manpower
required to perform highway engi-

neering functions. It is unlikely that

the demands can be fully met by re-

cruitment of additional, experienced,

professional highway engineers or by
new engineering graduates, whose
numbers will remain inadequate for at

least the next few years. This situation,

in turn, highlights the need for in-

creasing the output of highway engi-

neering organizations by attention to

better utilization of the existing pool

of engineering manpower and by the

use of time and professional labor-

saving devices, procedures, and tech-

niques.

No single course of action, no one
personnel or methodological change
is likely to solve our manpower prob-

lems. But many procedures are being

developed, and we can be confident

that they will include the basis for

the handling of increased highway
programs.
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HIGHWAY ENGINEER TRAINEE
EXAMINATIONS ARE CALLED

The United States Civil Service

Commission has announced an exami-
nation for Highway Engineer Trainee
positions paying $3,41.') and S4,345 a

year, in the Bureau of Public Roads
located throughout the United States.

To qualify, applicants must have
completed their third or fourth year
of a professional engineering curricu-

lum in civil engineering (or expect to

complete such study by September 30,

1956), or they must have had at least

four years of progressive experience

in civil engineering. A written test

will be given.

Further information and application

forms may be obtained at many post

offices throughout the country, or

from the U. S. Civil Service Commis-
sion, Washington 25, D. C. .Applica-

tions must be filed with the Board of

U. S. Civil Ser\'ice Examiners, Bureau

of Public Roads, Department of Com-
merce, Washington 25, D. C. They
must be received, or postmarked, not

later than [anuary 24, 1956.

DOOR TO MEXICO
More automobiles enter Mexico

from the United States b\- way of

Laredo, Texas, than any other point

of entry. Some 30,000 cars entered

through Laredo during the first seven

months of 1955.
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ENGINEER'S WIFE WRITES ABOUT JUNGLE ROAD BUILDING

We li;ue l)cen here in Cochabamba
four months—time lias gone by on
wings. We love it here. Cochabamba
is an enchanting cit\' with its red tiled

roofs, pink churches, and blue skies.

The city cuddles against a grand range
of mountains, one of which, El Ne-
vado, is snow-garbed all year. One
hears the chiming of bells all day long
as we have many venerable old

churches. Our climate comes straight

from Heaven.

We have had some wonderful trips,

b)- automobile, throughout this coun-
try—the traveling is far different than
in the States. Here one really pioneers
the road. We took a safri (I call it

that) into the Pondi Jungle, which
was thrilling. We left in a pick-up
truck with a power wagon following
carrying fuel, spare parts, and two
extra drivers—one never travels here
with less than two cars. We were mak-
ing a trek to the Yacapani River-Bud
had to scout a road job which the Bo-
livian government wants built. We
made our own trail, hacking our way
along. Since bridges are unheard of
here and Bolivia is threaded with riv-

ers we spent a great deal of our time
being towed through water. The jun-
gle was wonderful: strange birds, and
hundreds of bright yellow chattering

monkeys. We were met by suspicious

Indians peeking out of the foliage, all

carrying knives and bow and arrows.
They were apparently as afraid of us
as we Mere of them; even so we did
not try to overstay our welcome,
getting out of there in short time.

This week Bud took Mary and me
w ith him into the Caroni and ChaCha
Jungle country. The company is

building a road into this area for the
purpose of constructing a power plant
and dam to supply more electrical

power to Bolivia. We really saw rural

life here and many of the small vil-

l:iges-poor, poor people. We left here
at 8 in the morning and started ascend-
ing, a steady climb for four hours;
lust one long looping, winding trail

up the mountain—on one side the
mountain and on the other a tremen-
dous gorge; thousands of feet below a

The many friends of Donald (Bud)

Hall in the Division of Highways
and fhe highway contracting indus-

try in the West may be interested

in the accompanying letter to "Cali-

fornia Highways and Public Works"
from his wife, Maxine. Hall is locat-

ing a road through jungle country
for the Bolivian Government. —
Editor.

small speck of a river flowing along.

Such vistas, such magnificent country,
make one feel so insignificant. On
many of the switchbacks the front end
of our car appeared to be suspended
into space; 1 closed my eyes and
prayed for everyone. At one point
we walked down the side of a moun-
tain to see a falls which rushes and
tumbles down a sheer rock cliff for

2,000 feet—the noise alone is frighten-

ing. I had considerable trouble making
the climb back up the mountain, was
panting like a tired old dog. The
young man with us was trying to help
me and kept saying "breathe slowly
and through your nose or else you
will catch a terrible cold."

"Look, I don't care how in the heck
I breathe, just give me some air or
else some wings for my feet!" I finally

said. We were at an altitude of 1 1,400

feet—the air is very thin and cold, just

not any oxygen. Well, I saw the falls.

After some hours of touring we
started down into the jungle, sudden
change of scenery from the bleak

Andean Mountains into this rich

green growth. We had our picnic

lunch in a mahogany grove—sand-
wiches, pickles, cake, and tea with
cognac—such fun. On our return trip

we stopped at the company camp,
which is perched out on a rock ledge

overlooking a river and fertile green
valley, bleak and windswept spot.

Here we were served black, syrupy
Bolivian coffee. The first sip guaran-
tees to roll the head right off your
shoulders. Our return trip was a fast

one as it was all down hill.

So many amusing things happen
here. Bud noticed the other morning

that his driver, George, was wearing
glasses for the first time, so he asked
him about them. George said: "Since
the Senor Hall wears glasses I thought
I would wear them and look more im-
portant."

Bud said: "I hope he can see out of
them and not be driving us over a

cliff." These people are very child-like

in many ways.

We have two wonderful girls work-
ing for us—my cook is only 17 years
old but what a fine responsible child.

I was forced into a situation about
two weeks ago, where I had to call

Emma and ask her if she could have
dinner for 10 people instead of the
usual three-to be ready to serve
within two hours. I returned to the
house a half-hour ahead of our "un-
planned" company, to find the table

set beautifully with a lovely flower
arrangement, everything under con-
trol in the kitchen. We served 14 peo-
ple without any confusion all because
of Emma. I might add it was delicious

food, even to hot rolls and a pie made
all in that short time. The Indians
working for one are very anxious to

show-off, so will kill themselves doing
everything perfectly. I shall be one
spoiled "witch" when we return to the
States—all we do is dress ourselves.

Last Sunday we were guests at a

Bolivian luncheon party, starting at

12.30 and lasting until 5. We ate and
drank until I thought I'd collapse.

After the lunch we were invited over
to some friends for dinner and cards.

Bud and I left around midnight,
headed for bed, but some of our
friends decided the Halls was a fine

place in which to "party it up." We
finally fell into bed at 4.30 Monday
morning. We have had a phonograph-
radio console loaned to us with a won-
derful collection of recordings. Our
guests were showing us all the Bo-
livian folk dances, lovely but very ac-

tive. It was fun.

Mary (the Hall's daughter) is with
us, which is wonderful for me as Bud
is away a great deal of the time. She
arrived on the plane wearing four full

petticoats, which were too big to pack,

. . . Continued on page 64
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FINE SERVICE

Berkeliy 4, California

AIr. Kenneth C. Adams, Editor

Dear AIr. Adams: About two years

ago I asked vou to send Califoniiii

Higb'iViiys and Fublic Works to our

son. Harry L. Portol, w ho was then

in Korea. You will be pleased to hear

liis reaction to the fine service you
gave.

\\'hen he returned from Korea, \\t

took iiini around to see the various

freewa\' developments, and he told us

he knew about these things; he had

seen them in your magazine, and it

was "a great comfort" to have it come
to him so far from home.

Sincerely \'ours,

Laura Lee Pottol
(Mrs. Charles A. Pottol)

AVID READER

MYRON S. WALL
San Francisco 4

K. C. Adams, Editor

Dear Mr. Adams: I would not be

without California Hii^b-ivays and
I'lihlic Works. Every copy I have

goes to my son who was raised in

California and now lives in New York.

Faithfully yours.

M. S. Wail

GLAD YOU LIKE IT

California Highiiuiys iiiid

Vuhlic Works

Dear Sir: My husband and I deeply

appreciate receiving California High-
li-ays and Public Works. May we con-

gratulate \ou for an interesting, well-

edited, and informative magazine.

Sincerely yours,

WiLiMA B. Anderson
(Mrs. Jack C. Anderson)

SOURCE OF INFORMATION

Mr. K. C. Adams, Editor

Dear Mr. Adams: As we are sure

vou will appreciate, California High-
ways and Public Works is a most \-a]-

uable source of information and refer-

ence to this department, in particular.

^Ve believe that M'ithout question,

it is the finest magazine of its type to

be published anywhere.

Yours very sincerely,

California State Automobile
Association

C. H. A. Duke, Adanager

Touring Bureau

ANOTHER LETTER OF THANKS

Ang\\in, California

California Highii-ays and

Ptiblic Works

Gentlemen: California Highii'ays

and Public Works is a really fine pub-

lication, and one of which wc Cali-

fornians can be proud.

We get great pleasure from its

pages and considerable information,

and we thank you for all our past

issues.

\'cry sincerely,

XoAH E. Paulin

PROUD OF HIGHWAYS

Pasadena
K. C. Adams, Editor

Di Ak Sin: Tile magazine is enjoyed

very much i)y our famil\-. While we
are not engineering people wc do a

lot of tra\e!ing in the State. We are

proud to show our eastern friends our

wonderful roaiis.

ARTICLES INTERESTING

Arcadia
Mr. K. C. Adams. Editor

Sir: It has been a real pleasure to

receive your fine magazine for the

past two years. From the pages of this

publication a greater appreciation of

California highways has been gained.

I am certain, I know, that it has led

to my investigating more of Califor-

nia's highways as well as using the

primary routes of travel more to ad-

vantage. The articles on construction

of freeways, costs and award of con-

tracts are very interesting to me as I

am engaged in construction work.

After I have read your magazine I

send it on to England where it goes

to some friends and thence to the local

road council in Bucks County.

I look forward to your magazine

every two months with relish and

hope to receive it for many years.

Best wishes.

Sincerely yours,

Ja.mes E. Cogswell

\'cr\' truh' \()urs.

W. K. Jarffo

KEEPS POSTED

Los Angeles
K. C. Adams, Editor

Dear Sir: Again may 1 express my
extreme gratification for having the

magazine. It keeps me posted on my
state highway situation as well as in

my work with design of freeways for

tiic City of Los Angeles.

I can think of nothing that should

be added to or taken away from the

publication.

Thanking >ou again.

Don E. PisiHR

Street and Freeway
Design Division
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THANKS FROM YREKA
CHAMBER OF COMMERCE OF YREKA

Mu. K. C. Arams, Editor

I)i \K Mu. Adams: I would ;ir rhis

time like to express our apprucintion

for \'our fine work in tlie nwgn/ine.

L'p here where distances are greater

l)ctween towns, highwa\s arc of prime

importance. Your publislncd study on

C^amariilo is one that w ill he saved for

future reference as the time w ill conic

when some of the tow ns in this area

w ill be bypassed.

Thanks again.

Sinccrcl)" yours,

Harry Crfbbix

Secretary-.Manager

FROM AN EDITOR

Dear Brother Editor :

I appreciate your California High-

'u.-ays and Public Works very highh-.

A\'hen I finish reading them I pass

them on to others.

I regard the publication as a signal

public service. It gives information

freelv on where our money is spent

nnd we can look the work over and

form our own opinion as the benefits

show- up.

Edwin F. Jackson
Editor and Business Manager
Engineers Hall Nezrs

ENJOYS STATE HIGHWAYS
Berkeley

California Higbivays and

Public Works'

Sacrofnento, California

Gentlemen: Have been reading

tlie California Higlnvays and Public

Works publication for the past few

years with interest and have enjoyed

keeping abreast of the development

throughout the State. I have been

traveling throughout the State rather

regularly and certainly do enjoy our

fine highway system and its develop-

ment.

It therefore gives me pleasure to

e.xpress my appreciation for the fine

work your body is doing and for the

privilege of reading your publication

from time to time as it reaches my
home.

\'ery truK".

H. H. Gless.ner

AN ENGINEER WRITES

.Maniiatian Beach

California Highivays and
Public Works'

CjENTi.e.men: I find your magazine

to be not only very interesting but

also very instructive. I have always

been greatly interested in this publi-

cation as roads or highw a\s have oc-

cupied m\- attention for a long time.

1 was a draftsman and then a chief of

party with the former Los Angeles

County Highway Commission from

November, 1909, to the latter part of

January, 1911. Arthur Loder was

chief engineer and S. V. Cortelyou

was office engineer.

Sincerely,

E. L. Young

MAGAZINE HELPFUL

California Highivays and

Public Works

Gentlejmen: We have found your

magazine very helpful in our work,

and think it is most informative and

beautifully prepared. Thanks very

cordially.

'N'ours very truly,

Toffelmier & Torbutt
Realty Co.

By H. E. Torbutt

LIKES MAGAZINE

Lacuna Beach
Mr. K. C. Adams

Dear Sir: California Highii-ays and

Public Works is the most interesting

magazine I receive, and we subscribe

to several.

The last edition was very fine (as

are all of them), as it dealt with our

Santa Ana Freeway "close to home."

Want you to know how much I

appreciate your sending me the pub-

lication.

Sincerely yours.

Will Hope

REMINISCING

A 1 ASCADERO, CaLIEOKN IA

Mr. Kenneth C. Adams, Editor

Dear Sir: One of my neighbors

loaned me a couple of copies of Nour

w onderful magazine.

I have read evcrv article in both of

them and think they are very line.

The one about the new double bridge

across Carquincz Strait was very inter-

esting to me. At the time the first

bridge was opened in 1926 I drove the

first bus load of passengers over on

the eastern trip to Salt Lake for the

old Yelloway Stages.

I am an old freight and bus driver-

having started to drive in California in

1917 over all the old grades—San Juan,

Cuesta, Grapevine, Donner Summit,

Peach Tree, Santa Cruz and Lakeport,

to name a few. I can appreciate what

this State has done for the motorist in

the wa\" of modern grades and free-

ways.

.\t 74 I am still driving and as I live

on US 101,1 drive a few miles on that

highway every day. It is a lot diff-

erent than when I drove over this

same highway for the old Pickwick

Stages as it was a two-lane, 18-foot

road then.

At times I get to reminiscing over

the old means of San Francisco ba\'

transportation; the old Broadway
ferry to Oakland and ferry to Sausa-

lito and across from Point Richmond;

the old drag over San Juan Grade, full

truck and two trailers in low gear all

the way and no brakes on either

trailer. Do the drivers of today with

modern equipment and freeways and

easy grades really appreciate what

California has done for the motoring

public?

This is my thank you to the Divi-

sion of Highways and the Department

of Public Works.

\'er\' respectfully,

Frank H. Griffin

THAT'S A LOT

America's 58,000,000 cars, trucks

and busses consume an average of

more than 120,000,000 gallons of gaso-

line each day, reports the California

State Automobile Association.

THE DANGEROUS FEW
There's a small minority of drivers

who don't seem to be able to drive

according to common sense rules.

The>- zoom in and out of traffic, tak-

ing chances right and left. The only

protection against them is to be con-

stantly alert and give them a wide

berth.
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FINDINGS
Continued from page 55 . . .

1. Aggregates processed to have a

sedimentation value of 3 produced

concrete having 18 percent greater

flexural strength, 14 percent greater

compressive strength and 19 per-

cent lower drying shrinkage than

did those processed to a sedimenta-

tion value of 6.
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greater than 5. This maximum value

was selected as a practical compro-

mise between the desire for highest

qualit\- and the problems of manufac-

turing.

SUMMARY

The sand equivalent test and the sedi-

mentation test furnish indexes of the

quantity and activity of clay in aggre-

gates that could not be obtained by other

test procedures. These tests appear to be

the only rapid ones presently available
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DIVISION OF CONTRACTS AND
RIGHTS OF WAY

Legal

ROBERT E. REED Chief Counsel

GEORGE C. HADLEY Assistant Chief

HOLLOWAY JONES Assistant Chief

DIVISION OF SAN FRANCISCO BAY
TOLL CROSSINGS

NORMAN C. RAAB .... Chief of Division

BEN BALALA Principal Bridge Engineer

DIVISION OF WATER RESOURCES

HARVEY 0. BANKS

Acting State Engineer, Acting Chief of Division

WILLIAM L. BERRY .... Acting Assistant

State Engineer, Water Resources Investiga-

tions, Central Valley Project, Irrigation Districts

W. G. SCHULZ . Acting Assistant State Engineer,

Sacramento River Flood Control Project, Su-

pervision of Safety of Dams, Sacramento-San

Joaquin Water Supervision

L. C. JOPSON . . . Principal Hydraulic Engi-

neer, Water Rights and Water Quality Investigations

MAX BOOKMAN
Principal Hydraulic Engineer, Los Angeles Office

HENRY HOLSINGER Principal Attorney

T. R, MERRYWEATHER . . . Administrative Officer

DIVISION OF ARCHITECTURE

ANSON BOYD . . . State Architect, Chief of Division

HUBERT S. HUNTER . . . . Deputy Chief of Division

ROBERT W. FORMHALS

Administrative Assistant to State Architect

Administrative and Fiscal Service

EARL W. HAMPTON
Assistant State Architect, Administrative

HENRY R. CROWLE Fiscal Assistant

THOMAS MERET . . . Construction Budgets Architect

WADE 0. HALSTEAD

Principal Estimator of Building Construction

STANTON WILLARD Standards Architect

Design and Planning Service

P. T. POAGE

Assistant State Architect, Design and Planning

ROBERT M. LANDRUM . Chief Architectural Coordinator

ARTHUR F. DUDMAN . Principal Architect, Sacramento

JAMES A. GILLEM . . Principal Architect, Los Angeles

CHARLES PETERSON

Principal Structural Engineer, Los Angeles

CARL A. HENDERLONG

Principal Mechanical and Electrical Engineer

CLIFFORD L IVERSON . Chief Architectural Draftsman

GUSTAV B. VENN . . Supervising Specifications Writer

JOHN S. MOORE . . . Supervisor of Special Projects

Construction Service

CHARLES M. HERD . . . Chief Construction Engineer

CHARLES H. BOCKMAN
Assistant to Chief Construction Engineer

AREA CONSTRUCTION SUPERVISORS

THOMAS M. CURRAN Area I, Oakland

J. WILLIAM COOK Area II, Sacramento

CLARENCE T. TROOP .... Area III, Los Angeles

AREA STRUCTURAL ENGINEERS

SCHOOLHOUSE SECTION

MANLEY W. SAHLBERG . . . Area I, San Francisco

M. A. EWING Area II, Sacramento

ERNST MAAG Area III, Los Angeles
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